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Trustees  of  Water  Works. 


7<» //i^  ILnwrnhh  Mayur  and  Counril  of  the  CiOj  of  Clfi'eland : 

ivRNTLEMEN  : — Tlio  addition  to  the  pumping  works  by  which 
the  delivery  <'apacity  will  be  increased  about  U.')  par  cent,  is  80 
nearly  completed  that  it  can  be  used  as  occasion  may  re(|uire 
a*i  will  1^  set-n  by  the  rej^ort  of  the  Superintendent  and  En- 
;::ii^*f  r.  Th<*  «'«»st  lias  been  abf>ut  $'J0,O(h»  less  than  the  estimate. 
Th«?  •juantity  of  distribution  f*ipe  laid  the  past  year  was  un- 
!i«Tially  larfje,  but  not  e«}ual  to  the  demand,  a  large  number  of 
p»tit:'»ns  for  pipe  that  it  would  have  been  "lesirable  to  lay  had 
to  >»e  carrif-d  over  to  the  present  year,  for  the, reason  that  they 
wt*n.*  prrs**nto*l  too  late  in  the  season.  The  indications  at  the 
j.r»-ft»»nt  lime  are  that  the  quantity  of  pij>e  that  will  be  retjuired 
itirin^r  tlie  coining  season  will  excee<l  that  laid  last  year. 

We  w<.uld  call  your  attention  to  the  recommendation  of  the 
rf  iT-rintt'ndenl  and  Engineer  to  lay  large  feeding  mains  in  the 
■::T?erfni  part^  of  the  city  named  in  his  report.  Aa  stated  by 
L:rn  :h«»  layinij  of  such  pipe  ha.*^  been  neglected  in  the  past  on 
account  of  the  small  amount  of  funds  at  the  disposal  of  the  de- 
r^art:::fnt  an*!  the  desire  on  the  part  of  the  different  Hoards  in 
:'•.- j>a.il  t«i  ext»*nd  water  privileges  to  new  territory.  We  be- 
..••V*?  the  lavinir  ^f  s'lcli  niain<  cannot  be  lonirer  delayed  with* 
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out  doing  injustice  to  water  takers  and  working  injury  to  this 
department. 

The  excessive  cold  of  the  winter  months  of  the  beginning  of 
the  year  followed  by  the  long  drouth  in  summer  operated  to  in- 
crease the  daily  average  supply  of  water  throughout  the  year 
to  an  extent  that  would  have  been  alarming  to  cities  less  for- 
tunately situated.  As  will  be  seen  in  the  accompanying  report 
the  increase  in  the  consumption  of  water  over  the  preceding 
year  was  over  30  per  cent. 

During  the  summer  months  we  found  it  necessary  for  the 
protection  of  such  persons  as  depend  upon  a  maximum  and 
uniform  pressure  of  water  in  their  business  to  prohibit  the  use 
of  hand  hose  during  business  hours,  and  shall  hereafter  con- 
tinue to  enforce  the  rule  restricting  the  use  of  water  for 
sprinkling  yards,  lawns  or  streets,  and  washing  windows  or 
pavements  with  hand  hose  to  two  hours  in  the  morning  and 
two  hours  in  the  evening. 

We  shall  continue  to  apply  meters  in  the  future  as  we  have 
done  in  the  past,  believing  that  method  of  preventing  the  waste- 
ful use  of  water  to  be  the  only  one  offering  any  remedy  for  the 
great  evil  so  prevalent  in  all  American  cities.  We  cannot  believe 
that  any  such  quantity  of  water  as  was  pumped  last  year  could 
be  used  for  any  useful  purpose.  It  will  be  seen  by  the  follow- 
ing tables  that  the  average  use  for  the  year  amounted  to  76 J 
gallons  daily  for  each  person  in  the  city  and  to'  162  gallons 
daily  for  each  consumer. 

The  plan  for  supplying  water  to  the  elevated  sections  of.  the 
city  laying  to  the  south  and  east  and  and  at  the  same  time  im- 
proving the  present  low  service  system  having  been  brought  to 
your  notice  and  having  received  your  cordial  support  the  only 
question  remaining  to  be  decided  is  the  location  of  the  reservoirs. 
When  these  locations  shall  have  been  definitely  determined 
upon  it  is  our  desire  that  the  work  may  be  prosecuted  to  com- 
pletion as  fast  as  may  be  consistent  with  economy  and  the  best 
interests  of  the  city.     To  this  end  we  ask  that  there  may  be  no 
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unnecessary  delay  in  furnishing  the  funds  required  to  carry  out 
the  work  as  content] »] at ed,  that  our  fellow  citizens  in  all  parts  of 
the  rity  may  enjoy  the  Itenefits  attending  a  lK)untecus  supply 
of  Mire  wat«^r. 

ft 

All  of  which  is  respectfully  submitted. 


.     TRUMAN  DUNHAM,    j         Trustees 
S.   W.  SESSIONS,  -  of 

\VM.  H.  LUTTON.  S  WnUr    Works. 


V\  KMi.AND.  March  'JS,  18si\ 


Secretary's  Report. 


•  ■ 


T    *'ft*  li^'trd of  TvHstue^  of   Watcf  U'«>rA*.<  ; 

«irE\TLRiiEN  : — I   hereby  respectfully   submit  my    report  as 
•ecretary  for  the  year  18S1. 
Receipt"*    for      water     iDcluding    permits,    less 

amount  refunded,  is  -  -  .         $i3()/221   87 

The  net  amouDt  of  expenses  and  repairs  is  •        05,0 n»  '20 


L*a'.  :nj;  the  net  earnings  -    Sl'l.*20r)  01 

Thf  <: -mparative  amounts  with  th'^  pr  s'ious  year  are  : 

Ir.creA«f  i^f  re:tMpts  for  water  -  S.'I3,S13  9.') 

Incre^^c*  of  expenses  aud  repairs  -         i«, lOl  \\1 


I nrreaM*  ."f  net  earnings  -          §"21,71-   .')S 

T'"-o  increase  of  e.x pen ses  and  repairs  is  distributed    among 
:L»-  .\'*C'ants  as  follows  : 

II   r*'!*.***  <.f  utVn'e  an*!  general  expenses  -           %     .'UO  05 

Id -re&^««>f  expenses  at  engine  house  S.."»()0  78 

ii  r«?a.M*  of   repairs                 -  '28'. •  lU 


S9.1nl   :i7 

Ti-*-  re<M»ipts  and  disbursements  of  <'ash  for  the  year,  inchid- 

r.  z  t*lance'«.   as  shown    by.  the   books  of    this    oftice   are    as 


':)*.ow9  : 


s 
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RECEIPTS 


For  water  from  usscssmonts 

For  water  by  meter  measure  

For  permits  (In  water  rent  account)  . 

On  construction  account 

On  pipe  extension  account 

On  watc»r  meter  account 

On  office  and  general  expense  account 

On  general  repairs  abcount 

Cash  in  office  jit  last  report 


$130,270  09 

115,855  66 

4,614  00 


509  00 

2,821  40 

04  00 

863  34 

386  U3 


802  m 
Cash  in  City  Treasury  at  last  report j    39,745  67 


$236,739  75 


4,574  67 


40,548  36 


$281,863  78 


DISBUHSEMENTS. 


For  pipe  extension 

Fo»*  payments  on  new  enfrine  and  boilers  . 

For  payments  on  new  boiler  house 

Fora«iueduct  extension  and  pump  wells  . 


$79,244  08 

'     43,167  94 

23,079  22 
I 
9,.'>45  25  $155,030  49 


For  office  and  general  expenses 21,684  57 


For  general  repairs 

For  expenses  at  engine  house 

For  repairs  at  engine  house 

For  returned  water  rent 

For  water  meters 

Cash  in  office  January  1,  1882 

Cash  in  City  Treasury  subject  to  draft  January  1,  1882  . 


8,308  32 

a5,608  96 

504  (» 


1,541  81 
53,256  74 


6«,ific  5:r 

517  88 
5,343  aj 


54,798  55 


$281,862  78 


»4 


*» 


4* 
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The  itoins  of  receipts  other  than  those  embraced  in  water 
rent  aivount  included  in  tlie  foregoing  statement  of  receipts 
are  : 

Jao         Valtojr  nllwftx,  fur  UyiDiT  wAtcr  pipe $  34540 

Smith  A  Connor,  for  makluir  connection 6  00 

Standard  on  Co.,             '•              "          » ftJ 

R.  C  (trifflth, for  rent  of  n>oiut> ,  ...  88  00 

Feb        Lake  Shore  Foundr>*,  for  scrap  Iron 685  34 

for  rejected  pipe 458  88 

Oereland  3l  Plttsbunrh  K*y  Co.,  forlreimlrinir  pl|)e 6  76 

for  repalrlnfr  hydrant  . .  4  00 

for  repairiny  pipe &  :96 

•*     3  30 

Marvb    Hereluid  Rolling  Mill  Co.  for  rcinUrinff  pipe 5  00 

W.  O.  Donnell,  for  three  old  boilers 8a>  00 

F.  Jc  H.  Born,  for  makiofr  connection         18  tt 

K.  C.  (iriillth,  for  rent  of  rooms 25  00 

W.  K.  Anderton,  for  old  cement  pipe 3  00 

April      H   J.  R«ul jr.  for  makinir  connection 6e  50 

127  15 

Of*  53 

77  17 

W  a    lk)yer.                              "           llfl  «J 

Wilcox.  Trfsdwav  •&  Co  ,  for  moving;  hydrant      ....  17  3tf 

May        K.C.  Grlfflth,  for  rent  of  room.H 40  tt) 

*\XP   Railroad  C(i.,  for  makJnir  ci>nnci*tion 137  41 

Jutir      J.  Cawthn.  for  oM  coniont  plpt« 0  00 

C  C.  I>ewstiK*,  for  makluK  i^mncctinn                                  .  7  H8 

E  C.  <«rlfflth.  for  rent  of  nxMiis        37  IW 

July       Scoflrlil,  Shurmer  ilb  Teairle,  for  iimkintr  i-onnoetion W  74 

W.  It.  Beyer,  for  maklnir  <-*onnert ion 72  73 

Flr«t  liaptidt  Churt'h.  for  luakintr  connection , —  17  KV 

A  vicu«  C.  C.  C.  ±  I    Railroad,  for  reimiriny  leak 4  S5 

•^pt.        V    (\  Taylor,  for  rent  of  rooms    •  JCi  34 

W.  K.  Pnston.  for  wtttor  meter    42  0» 

E     I    Ilaldwln,  fur  milking  ii>nneot ion —  V()  34 

Smith  A  Connors  fur  water  meter .V!  00 
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Sept.       Strong",  Cobb  &  Co.,  for  repairing  leak 

Cleveland  Malleable  Iron  Co.,  for  making:  connection. .. 
Oct.       V.  C.  Taylor,  for  rent  of  rooms 

Cleveland  Trangporlatlon  Co . ,  for  rent  of  dock 

Cleveland  Rolling  Mill  Co.,  for  rent  of  dock . 

A.  H.  Heflebower,  for  220  Ids.  scrap  iron  

Nov.       J.  Krause&  Co.,  for  making;  connection  

Dec.       H.  J.  Ready,  for  making  connection 

Republic  Refining  Co.,  for  making  connection  .  .*.  

Geo.  Kelley,  for  making  connection 

Scofleld,  Shurmer,  &  Teugle,  for  making  connection. . .  . 

'  Woods,  Perry  &  Co.,  for  making  connection 

Smith  «fc  Connors,  for  making  connection 

»(  ti  »t  i» 

Lowering  services  for  the  year 


6  23 

47  98 

100  00 

40  00 

500  00 

304 

94  23 

98  71 

39  00 

14  17 

8  18 

28  72 

53  25 

61  16 

187  00 

S  4.574  67 


LEDOER  BALANCES  JANUARY    1,   1882. 


Face  of  Iicdgtr. 


Debit. 


Con.structlon 

Interest  

Water  Meters 

City  Treasurer  . .  . 

Cash 

Water  rent  income 
Bonds  redeemed... 
Bonds  outstanding 
City  of  Cleveland.. 


$2,792,534  92 

121,984  59 

20,161  51 

53,256  74 

1,541  81 


Credit. 


2,989,479  57 


$1,210,108  31 

925,000  00 

800,000  00 

48,071  26 


2,989  479  57 
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STATEMENT  OF  ACCOUNT  WITH  CITY  TREASURER. 

DKIH>SITS. 


JaanarT 

10 

.1     60025 

Mnv 

4   

3,054  97 

Jiioe 

8 

751  44 

•  • 

U 

LWOO 

** 

5 

1,016  91 

*4 

9 

1,578  66 

•  • 

S4 

158  01 

** 

«  .... 

1,466  55 

»* 

10 

686  34 

fVbniarr  * 

24W0  52 

»• 

7 

474  83 

t» 

13 

50  77 

»• 

17  .. 

.VO  11 

»t 

9..     ... 

3,6y6  78 

«t 

14 

1,868  73 

March 

9  . 

919  55 

•t 

10.   ..   . 

6,118  53 

i* 

15 

418  01 

*• 

38  . 

.           307  97 

•  4 

11  

1,468  66 

»* 

16 

349  08 

A|Mnl 

R  . 

S.I3S66 

it 

12 

2,046  99 

»4 

18 

378  66 

•» 

9 

CI7  83 

>• 

13... 

1,766  87 

44 

30 

849  67 

11 

515  00 

•  i 

14 

1.818  45 

%t 

21 

380  96 

12 

809  60 

»4 

16    ..   . 

2,389  03 

4* 

wv  • • •  •  •  • 

173  33 

W 

521  87 

.* 

17  ... 

2,376  75 

%» 

33 

349  64 

14 

861  N6 

»* 

19  ..   . 

1,890  88 

44 

m^  •  •  • 

845  04 

11 

2.:M()  A) 

»« 

19  .. 

2,770  05 

4* 

25 

303  01 

i:. 

ij;i2  la 

». 

211    .. 

I.KIO  70 

41 

28 

463  97 

H 

1.19S  01 

.. 

21     ... 

2,5ir,»  67 

44 

30      . 

145  14 

IH 

1.K41  4*» 

>t 

21     . 

52X  4:. 

.luly 

1  ..     . 

119  44 

IV 

1.1«e*  :c 

.ft 

'S\  .. 

1,903  86 

44 

2 

738  4S 

21 

1.135  tlTi 

•  * 

24 

1,568  00 

44 

9 

296  60 

21 

l.n.'»4  ri 

It 

25  ... 

1,(»74  93 

44 

11 

1,184  47 

<»• 

1.3C  TO 

.« 

20... 

1.252  17 

.4 

14... 

SI  86 

:i 

l.«W5  «7 

.. 

27    .. 

802  49 

44 

21  

37109 

5:» 

1..VC  31 

•ft 

2S    ..    . 

l,36r>  87 

44 

154  73 

:» 

2,;k  .V5 

•   ft 

31         . . 

1,U*9  70 

.Vuiruitt 

5... 

3,661  04 

l.HOr;  fW 

.lunt> 

1  ... 

l.«ert  73 

" 

10 

1.070  94 

»« 

4.u:i  1^ 

•  ft 

a 

2.201  70 

4i 

12 

aeoo 

a* 

2.12!  *** 

•  ft 

3     . 

1,415  57 

44 

15  .... 

433  00 

J) 

.i,>t|  IH 

ftft 

4 

510  on 

44 

■■^r  •  •  • 

238  34 

Mx\ 

•• 

..   i.m:  :c 

•  • 

A 

5^  W 

44 

31... 

479  60 

" 

:l 

.   .    :t,UU  H5 

»• 

m 
•       ... 

(t»  48 

>cpHMirr  9...     . 

1,061  OU 
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DKP()SITS-(  ONTINUBD. 


Septem'rl3 244  00 

21  405  24 

"        22 68083 

Oetol>er     3 893  50 

4 53023 

5 467  02 

8 2,115  87 

10 «35  18 

U 703  75 

12 448  77 

13...  1,835  11 

14 724  08 

15 50138 

10 3,994  83 

18  .  ...  1,219  22 

19..     ..  2,00163 

20...  .  1,147  71 

"        21 1,486  74 

OctolKJr  22 1,437  83 

24 1,759  28 

25 2.619  18 

36 1,467  02 


October  27 1,933  71 

28  ... .  2,143  95 

29  .   ..  6,324  36 
31 633  81 

Novem'rl 6,609  17 

2 5,196  68 

3 4,595  02 

4  3.520  74 

5 3,177  2:? 

7  1,(J28  57 


«t 


ik 


tt 


tk 


ki 


II 
II 
II 


Novem'r  22 

25  ... 
♦*  26... 

28... 

29.... 

30  ... 
Decora'r    1... 


II 


II 


8 

9 

10. 
11 
12 


1,113  24 
885  39 
9,013  79 
2,633  38 
1,741  25 


(I 


14  8,698  61 

15 2336  76 

16 1,420  23 

17 1,866  94 

18 1,767  81 


II 


II 


II 


II 


18. 


678  48: 


5. 

7 

9. 

9. 
10 
12. 
14. 
16 
17 
20. 
21 
24 
31. 
31 


1,18S12 

792  16 

642  81 

1,015  84 

2,408  21 

1,142  48 

2,266  10 

4,701  45 

904  84 

1,127  32 

488  45 

687  20 

644  17 

870  62 

482  22 

1,218  41 

212  00 

860  66 

338  12 

442  93 

1,927  18 


21 1,290  52i 


Ca8h  in  City  Trcasurj' January  1,  1881 


Total  Deposits.  1240,057  42 
;»,74667 


1279,803  09 
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oRDEILS  DRAWN  ON  CITY  TREASURY  FOR  MONTHLY 

DISBURSEMENTS. 

JanuaiT $    8.045  i2" 

February  ;  ^827  ftV 

Marvh      1M«U  41 

AiHTil            .      »,4«3W 

M AT                        ......      •.*....         .-    .    .....•••  lv«I90  ••» 

JuiK*                                             30,917  33 

July 21,96652 

Auiriwt     ,          23325  08 

Sc^it«mber 22,7«9  18 

•  October  .       ...           28,813  5<li 

i  I 

NM\<Muk)er •  ••.  27,828  79 j 

l»c.rmber  . '     12,908  96 

Total  amount  of  unlera     I  $238,548  35 

lUianL^  lo  nt7  Treanur)-  tubject  to  draft  January  1,  18M2  5:i,258  74 


$279,Hu:i09 


For  a  •lotaile<i  statement  of  ilislmrseinents,  reference  mav  be 
ii:i  i  to  the  report  of  the  Superintendent  and  Engineer. 


BONDS. 


One  hundred  thousand  dollars  of  water  bonds  duo  January, 
l^i'^l.were  paid  from  the  Sinking  Fund  for  that  purpose. 
Tlire<*  hundred  thousand  dollars  of  water  bonds  held  by  the 
SinkiuiT  Fund  Commissioners  due  in  ISSl  have  been  cancelled 
an  i  tiled  with  the  City  Auditor,  leaving  now  outstanding  eight 
ii  i!idre«.l  thi>usand  dollars  for  the  payment  of  which  no  8}>ecial 
provision  has  been  made. 
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Yearly  receipts  for  water  and  the  expenditures  for  running 
expenses  and  repairs  from  the  introduction  of  lake  water  into 
the  city  until  the  present  time.  Also  the  earnings  after  de- 
ducting such  expenditures. 


Years. 


Receipts 

for 
water. 


1856  to  1859 

1860 

1861 

1862 

1863 

1864 

1866 

1866 

1867 

1868  : 

1869 

1870 

1871 

1872 

1873 

1874 

1876*  

1876 

1877 

Xo i 0 ....   •••       .••.•• 

1879 

1880 

1881 

*  for  ten  months. 


$34,628  73 

16,793  60 

17,007  86 

22,730  63 

•  23,421  30 

33,389  49 

40,888  01 

46,363  70 

61,862  46 

57,297  98 

62,869  72 

70,411  18 

80,487  44 

90;343  96 

108,431  00 

116,433  08 

114,602  13 

140,935  87 

162,794  68 

160,126  70 

182,173  33 

202.377  92 

236,221  8 


Running 
expenses. 


$29,846  49 
7,683  80 
7,768  36 
8,086  19 
10,011  96 
13.673  26 
17,346  66 
14,277  13 
14,246  06 
17,804  32 
18,880  13 
19,726  24 
24,382  16 
26,951  66 
38,218  30 
48,961  79 
57,830  17 
61,481  59 
50,671  46 
47483  44 
44,616  50 
47,618  76 
56,430  19 


Repairs. 


$2,996  08 

1,734  38 

1,350  84 

1,29129 

836  54 

1,953  00 

1.382  21 

8,818  77 

3,685  79 

3,663  43 

3,299  56 

9,823  99 

10,155  33 

6,^3  49 

3,673  07 

0,516  99 

11,566  26 

15,966  m 

20,673  36| 

22,453  91 

11,182  61 

8,296  13 

8,586,07 


Receipts 

less 
running 
expenses 

and 
repairs. 


$  1,687  16 
7,376  42 
7,978  65 
13,853  00 
12,573  86 
17,862  74 
22,160  24 
2d,267  80 
33,990  60 
36,340  23 
40,090  03 
40,861  95 
45,949  95 
56,838  82 
66,539  63 
57,965  30 
45,205  70 

73.487  42 
81,649  86 

90.488  35 
126^4  13 
140.463  03 
171,205  61 


By  reference  to  the  foregoing  table  it  will  be  seen  that  the 
annual  increase  of  receipts  for  the  year  exceeds  any  previous 
one.     This  increase  is  especially  satisfactory  as  it  has  been  ob- 
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uined  after  a  material  reduction  in  the  charge  for  water   for 

i^treet  sprinkling.     I  anticipate  that  there  will  l>e  also  a  large 

inrrease  of  receipts  for  water   in  the  year  18K*J  while  the  ex* 

P<*n^e8  may  but  little  exceed  that  of  the  year  ISSl. 

Respectfully  submitted, 

H.  C.  HAWKINS, 

Serreinry. 

Cleveland,  March  JS,  1HS2. 
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KKTOHT    OF    THE 


Superintendent  and  Engineer. 


To  (he  Boani  of  Trustrex  nf   Water   Works: 

Ge!«tlemcn*  : — I  herewith  submit  the  twenty-sixth  annual  re- 
port upon  the  condition  of  the  Water  Works. 

LAKE    CRIB. 

No  perceptible  change  has  taken  place  in  this  structure  since 
mj  Ust  report.  The  experience  with  ice  last  winter  has  made 
It  necessary,  to  insure  an  uninterrupted  supply  of  water,  that  the 
keeper  should  remain  at  his  post  throughout  the  year.  The  rooms 
occupied  by  him  have,  therefore,  been  floored  and  sealed  to 
make  them  suitable  for  winter  occupation.  No  other  repairs 
hAve  been  necessary.  No  steps  liavo  been  taken  yet  to  rebuild 
the  superstructure,  but  the  work  caiinot  l»e  delayed  much  longer 
with  safety.  I  wouUl  rocornmend  that  during  the  coming 
summer  the  necessary  action  l>o  taken  to  provide  for  its 
thorough  re{>air. 

TINNKI.. 

Twice  ^Juriiig  the  year  the  water  from  the  river  has  reached 
the  crib  and  mingled  with  the  supply  drawn  to  the  pumps, 
bi»th  times  during  freshets  in  the  river.  The  first  time  in 
March,  when  the  ice  in  the  river  broke  up  and  run  out  while 
the  lake  was  still  covered  with  soli<l  ice.  On  this  occasion  the 
water  was  contaminated  for  tlireo  tlays.  The  second  period 
of  contamination  was  in  Decoinber.  and  was  of  longer  duration 
than  the  first,  lasting  al»'»ut  tivtMlays.  It  occurred,  as  in  March, 
during  a  heavy  freshet  in  the  river  accompanied  by  a  contin- 
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U0U8  easterly  wind  tliat  diverted  the  natural  current  of  the 
lake  and  carried  it  to  the  westward.  With  these  exceptions 
the  water  has  been  pure  as  could  be  desired. 

BUILDINGS. 

The  south  building  has  not  required  any  repairs  during  the 
year.  The  tin  roof  of  the  Cornish  engine  house  and  the  cover- 
ing of  the  stand  pipe  tower  have  been  painted  and  the  gutters 
on  the  engine  house  and  boiler  houses  have  been  thoroughly 
repaired  and  cemented  where  necessary.  These  buildings  are 
all  in  good  repair  externally.  The  stairs  leading  to  the  top  of 
the  stand  pipe  are  still  in  the  condition  I  reported  them  last 
year.  The  contemplated  change  in  that  building  made  it  ad* 
visable  to  defer  immediate  action. 

The  new  boiler  house,  chimney  and  work  shop  have  been 
completed  in  a  substantial  and  satisfactory  manner.  The  room 
now  occupied  by  the  new  Worthington  engine,  formerly  the 
east  boiler  room  for  the  Cornish  engines,  has  been  fitted  up 
and  painted  in  a  tasty  manner  and  connected  with  the  Cornish 
engine  room  by  an  arched  opening  twelve  feet  wide  and  twelve 
feet  high.  The  floors  are  on  the  same  level.  By  this  arrange- 
ment the  two  Cornish  engines  and  the  new  Worthington  en- 
gines are  practically  in  the  same  room,  and  when  it  becomes 
necessary  to  add  another  engine  it  can  be  placed  in  the  West 
Cornish  boiler  room  and  the  rooms  connected  in  the  same 
manner.  These  rooms  are  each  twenty-eight  feet  by  fifty  feet 
in  the  clear  and  aJIord  ample  space  for  a  ten  million  gallon 
pumping  engine. 

The  dimensions  of  tiie  new  boiler  house,  inside,  are  as  fol- 
lows: Length  8  4  feet  <>  inches,  width  !.">  feet  A  inches,  heighth 
to  top  of  ventilators  10  feet  3  inches,  heighth  of  chimney 
13G  feet,  diameter  of  flue  inside  <>  feet;  machine  shop,  length 
52  feet  0  inches,  width  17  feet  2  inches;  blacksmith  stop, 
length  26  feet  3  inches,  width  1 8  feet  0  inches.  The  rooms  with 
the  basements  under  them  afford  conveniences  for  work  and 
Storage  never  before  possessed  by  this  department.     The  new 
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boiler  house  contains  six  txoilers.  three  of  thorn  of  the  marine 
tjpe.  10  feet  in  diameter  an(i  20  feet  long.  Two  of  them  will 
run  the  new  engine  up  to  its  full  capacity,  leaving  one  out  of 
use  at  all  times.  The  three  otliers  are  of  the  Cornish  type,  each 
*;  feet  in  diameter  and  .'!()  feet  long.  Two  of  them  will  furnish 
steam  for  running  either  of  the  Cornish  engines. 

The  manner  of  setting  the  marine  boilers  both  in  the  new 
house  and  the  south  lK>iler  house  is  novel  and  calculated  to  pro- 
duce the  l.)est  results  from  the  fuel  used,  and  is  therefore, 
worthy  of  description.  These  boilers,  like  others  of  their  type, 
have  two  flues  exten<Hiig  from  the  back  end  of  the  6re  box  to 
a  combustion  cham)>er  near  the  rear  end,  which  comlmstion 
chamber  is  also  connecte<i  with  the  back  ends  of  the  small 
tol»es  leading  thence  to  the  tul»e  heads  near  the  front  ends 
where  the  smoke  and  gases  would,  according  to  the  usual 
plan  of  setting,  l>e  discharged  into  pipes  leading  to  the  chimney. 
Such  boilers  are  usually  entrasod  in  sheet  iron,  forming  an  air 
f]>ace around  them  or  else  covered  with  some  nonconducting 
material  to  prevent  radiation  of  heat. 

Our  marine  lK>ilers  are  sot  in  separate  chambers  the  sides 
and  t»nds  of  which  are  formed  of  hollow  walls  of  brick.  The 
r«»<>f  of  the  ••hamlver.s  is  made  by  placing  wrought  iron  I  beams 
acr<:»ss  the  walls  and  covering  them  with  cast  iron  plates.  These 
plates  are  covered  with  non-conducting  plaster. 

The  smoke  and  gases  instead  of  being  conducted  to  the 
chimney  from  the  front  end  of  the  boilers  in  pipes  are  dis- 
charjred  into  the  chamlKTs  and  envelope  the  boilers  in  their 
{ML^^a^^  to  the  main  thie  at  the  rear.  The  o|>enings  from  the 
chambers  to  the  main  flue  are  al  the  bottom  and  are  provide<i 
with  the  ii^ual  damper  grates  for  regulating  the  draft.  A  spa<^e 
•  f  two  fe«»t  is  left  around  each  boiler,  excepting  at  the  front 
♦•U'l,  which  sets  evi»n  with  the  fr«»nt  face  of  the  wall.  Inm 
do<«rf  tliP»ui;h  the  frt>nt  wall  gives a<Tess  to  the  cliaml^ers. 

Thf  advantaires  obtain*'*!  bv  this  nietho.l  •>f  setting  are  :  First, 
the  "hort  time  required  to  r  »ol  niT  tli«*  boiUMS  to  ^'ive  aivess  to 
the  •haml'ors  f'»r  repairs  or  rleaning:  second,    the  ready  access 
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afforded  to  all  parts  of  the  shell  for  making  repairs  without  re- 
moviDg  covering  or  brickwork;  third,  the  thorough  protection 
against  radiation  of  heat,  and  the  retention  of  the  hot  gases 
near  the  top  of  the  boiler  until  by  cooling  they  fall  and  pass 
into  the  main  flue  near  the  floor  line.  No  interruption  of  the 
draft  is  noticed,  and  contrary  to  expectation,  but  little  soot 
forms  on  the  shells  or  in  the  flues  where  proper  bridge  walls  are 
used. 

NEW  AgiEDVCT  AND  PUMP  WELLS. 

As  a  part  of  the  work  of  increasing  the  water  supply  it  became 
necessary  to  build  a  branch  aqueduct  with  suitable  pump  wells 
and  gate  wells,  and  to  connect  it  to  the  one  leading  to  the  pumps 
in  the  south  building.  It  was  believed  tliat  the  old  aqueduct 
would  be  found  so  nearly  water  tight  that  a  junction  could  be 
made  with  it  without  encountering  much  difficulty  from  water 
excepting  such  as  might  naturally  be  expected  in  the  quicksand 
soil  in  which  the  work  was  built,  but,  before  the  trench  had 
been  fully  excavated  down  to  the  main  aqueduct,  the  quantity 
of  water  that  appeared  dispelled  any  such  hope,  and  it  was 
found  that  the  connection  could  not  be  made  unless  some  plan 
could  be  devised  for  stopping  the  leaks  without  interfering 
with  the  supply  of  water  to  the  pumps  in  the  south  building. 
The  aqueduct  is  five  feet  in  diameter  and  the  bottom  twelve 
feet  below  the  water  surface. 

The  gates  in  the  main  aqueduct  were  closed  so  as  to  pass 
only  sufficient  water  to  supply  the  daily  requirements  of  the 
city,  but  it  was  found  that  the  leaks  were  even  then  too  strong 
to  permit  the  building  of  masonry  in  the  trench.  A  lining  of 
heavy  sail  cloth,  having  a  diameter  a  little  greater  than  that  of 
the  aqueduct  and  100  feet  in  length  was  then  prepared  and 
mth  the  aid  of  a  submarine  diver  placed  in  the  aqueduct,  its 
center  being  at  the  junction  and  the  ends  fastened  to  the  inside 
in  such  a  manner  as  to  prevent  water  from  flowing  outside  of 
the  canvas.  This  device  effectually  stopped  the  leaks  and  en- 
abled the  workmen  to  connect  the  masonry  and  remove  the  old 
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11  without  diniculty.  The  canvas  resisteil  the  pressure  of 
the  water  until  it  had  8crve<l  its  purpose  and  was  removed.  A 
StfK^ond  pnmp  well  was  built  in  connection  with  this)  work  pre- 
paratory to  placing  another  punipint^  engine  in  the  west  wing 
of  the  old  huilding. 

The  new  work  of  enlargement  lias  cost  to  this  date  as  follows: 
3"  inrh  pumping  main  G,Ss«;  feet  long,  StU;,4Jo,.^l ;  new  boiler 
house,  chimney  and  workshops,  Sl'7, !»<;?». ;»S;  new  ten  million- 
gallon  pumping  engine  and  throe  marine  >>oilerseach  in  by  'jn 
f€N»t,  ineluding  setting  and  fittings,  steam  and  water  pipes  with- 
in en:rine  room,  and  one  fee  I  pumj),  S')(M>i7  17:  a<|ueductgate- 
Wflls  and  two  pump  welN.  $^.^:')l.'>.r>'J;  making  the  total  cost  thus 
far.  SI. "it. 7 •-*:;. OS.  The  final  payment  on  the  engine,  <lue  when 
It  is  at'eept«'d,  ifi  .S7,70o.  Hills  outstanding  and  work  remain- 
ing to  be  done  to  complete  the  improvement  will  not  increase 
th<^  toul  o:itlay  to  more  than  Slso.ouu.  including  \.:uui  feet  of 
30jnch  pi'w  t  >  be  laid  in  Siiperior  street  from  Water  street  to 
th*»  square.  It  i%  very  gratifyin;;  to  be  able  to  report  that  the 
VfiMl  oo<t  will  be  not  les4  than  S^jnucMj  l>elow  ru}'  original  csti- 
!ii:i:«'    which  was  S'jnn.nnn. 

MA«  illNKKY     AND     HoII.Ki:>. 

F«»r  information  cunrornini;  the  cun<lilion  of  the  «liflerent 
••n^in»*5  and  boilers  you  iire  re>|MMtfiilly  referred  to  the  report 
of  Mr.  D.»ty.  Thief  Enginer  of   Tinnpin^  Works. 

Thf  n»*w  Wnrihingtou  engines  havi»  lM*en  sn  in  place  ami 
■  nnected  with  the  iMiik-rs.  bat  are  n«»t  yet  '•-•nipleltMl,  ili«» 
«;yl:r»  ier  covering  and  lai^ging  l»eing  tin*  i»nly  w.«rk  unlinishf.i. 
Thoy  h:iVH  be«*n  run  at  ditTerent  limes,  fnr  the  purpose  of  t«»st. 
:n*:  joint*  an«l  iidjiistin^  vulvfs  and  other  parts,  and  irivc  prom- 
.••-  of  iieing  eipial  in  all  re>:'ect'<.  and  siipfrior  in  some,  to  the 
•  •tic  airtady  in  use. 

HKSKKVolK 

Tlif  only  W(»rk.  other  th.in  tin*  «*aiv  U'^itow.'ii  hv  the  ktM'per 
:n  c;Uinir  ;xra*'i.  cl«»afiini(  walks  and  ren»ovini:  w.-rds  ii'ytMi  the 
.f*u*T  si»i|>e9.  nece»ary  in   the  way   of  repairs  during  the  year 
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was   the  rebuilding   of  a   portion  of  the   fence  on  the  Duane 
street  front. 

As  it  is  proposed  to  abandon  this  property  as  soon  as  a  new 
resevoir  can  be  built,  it  is  not  advisable  to  do  any  more  work 
than  the  proper  care  and  protection  of  the  property  may 
require. 

MAIN    PIPES. 

With  the  exception  of  the  24  inch  main  pipe  running  out 
Garden  street,  no  pipe  larger  than  10  inches  in  diameter  ex- 
tends east  to  Willson  avenue. 

The  30  inch  main  extending  from  the  pumping  works  to  the 
intersection  of  Superior  and  Water  streets  should  be  continued 
to  Willson  avenue  during  the  coming  season,  not  only  for  the 
better  supply  of  the  eastern  part  of  the  city,  but  that  the  in- 
tervening district  may  not  suffer  during  times  of  excessive 
use.  I  would  also  call  your  attention  to  the  necessity  of  laying 
a  12  inch  main  through  Forest  street  from  the  24  inch  pipe  in 
Garden  street,  south  to  Broadway,  a  distance  of  6,400  feet. 
This  pipe  would  operate  as  a  feeder  for  Scoviil  street,  Wood- 
land avenue,  Croton  street  and  Broadway. 

Another  section  of  the  city,  which  from  its  rapid  growrth 
needs  an  immediate  increase  in  its  supply,  is  that  lying  south 
of  Walworth  Run,  and  west  of  the  Cuyahoga  river.  There 
should  be  laid  for  the  supply  of  this  district,  and  for  the  gen- 
eral supply  of  the  West  Side,  a  30  inch  main  running  from  the 
pumping  works  through  Taylor  street  to  Bridge  street,  and 
through  Bridge  street  to  Kentucky  street,  where  it  would  be 
connected  with  the  main  of  the  same  size  laid  in  1873,  a  dis- 
tance of  5,750  feet.  At  the  intersection  of  Taylor,  and  Bridge 
streets  the  pipe  should  be  reduced  to  24  inches  in  diameter, 
and  extend  to  Lorain  street,  a  distance  of  650  feet,  where  it 
would  be  connected  with  the  10  inch  pipe  in  that  street.  From 
this  point  it  should  be  reduced  to  20  inches  and  extended 
south,  a  distance  of  about  4,000  feet  to  Clark  avenue,  here  it 
would  be  connected  with  a  10  inch  pipe  and  feed  east  and  west, 
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• 

an^i  as  the  demand  increases  could  l»o  extended  south  to  the 
•<^«uth  limits  of  the  city.  The  great  demand  for  water  in  the 
different  sections  of  the  city,  particularly  in  the  newer  dis- 
tricts,  with  the  limited  amount  of  money  at  the  command  of 
the  department,  for  use  in  laying  pipe,  has  made  it  necessary 
to  contine  the  annual  outlay  for  pipe  to  the  »izes  that  were  ap- 
propriate for  the  streets  in  which  they  wore  laid,  lo  the  ne- 
glect of  such  pipes  as  were  necessary  as  feeders.  The  time  has 
now  arrived  when  it  is  due  to  consumers,  and  when  it  will  be 
to  the  interests  of  this  department  to  lay  such  feeding  mains  as 
may  l>e  necessary  to  maintain  a  uniform  pressure  of  water  in 
all  the  newer  parts  of  the  city. 

I>ISTKIBrTlKG    I'll'KS. 

There  was  added  to  the  pipe  system  during  the  year  1 1  miles 
'i,3^!»  feet  of  pip>e  for  street  distribution,  making  the  total 
quantity  now  in  use  I'JG  miles  'J.S7:>  feet.  Tiie  length  of  main 
pipe  is  10  miles  'J,7I«»  feet,  making  a  total  of  all  sizes  of 
\M  miles  :i:{9  feet. 

The  number  of  new  stop  gates  set  since  Deoeml>er  .'JUt, 
!****«».  is  Jli.  The  toul  numlwr  in  u.*-e  I)eceml)er  .ilst,  issl, 
was  •-*.  ii'.». 

<'>f  lire  hydrants  rj«i  have  been  addinl  during  the  year,  which 
m-ith  those  prevJDUsly  set  makes  the  total  inuiilwr  l.HM.  dur- 
ing the  year  lo  were  changeil  from  '.\  inch  to  4  inch,  and  1  from 
►  :nrh  to  ♦i  inch. 

For  information  in  detail  regarding  the  work  alK>ve  described 
sef  aivompanying  t ablest. 

SKKMCK    \'U'K>. 

The  numl^r  uf  now  service  pipes  connected  ^  with  the  dis- 
tributing mains  since  December  :Ust,  r^^i».  is  l.'iU;,  which 
added  to  the  connections  previously  inade,  makes  the  total  num- 
ber i:ilou.  nf  these  I.'»I4  are  not  in  use.  some  of  them  are 
permanently  al)andone4l.  othen*  are  not  extended  l»eyond  the 
stop  cock,  and  *JtMi  are  turned  off  temporarily.  The  increase 
in  ihf»  numl)er  in  use  over  1«s<j  is  l.lT.;.  The  number  In  use 
OD  the  last  day  of  jthe  year  was  1 1,48<!. 
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inch 

u 


'A 

t 

I 


1^ 


'2 


(( 
l( 
a 

ii 


rONNKCTIO.VS  MADK   IX    iSSl 


Total  in  1S81 


1,437 
21 
1  t 


14 


i,r)3(; 


TOTAl.    COXNPJCTIONP. 


k 

inch 

H 

* 

1 

»] 

u 

•_) 

2.^ 

3 

1 

«> 

Total  of  all  sizes, 


12,321 

414 

122 

t 

2S 

09 

41 

05 

1 

13,100 


METERS. 


The  number  of  meters  added  during  the  year  was  S."),  making 
the  total  number  in  use  l><7.  The  different  sizes  and  number 
of  each  size  is  as  follows  : 


•v. 


KIND  OF  METKR 


1     m    :.' 


I 


in.    in.    in.    in. 


3       4 
:        I  Total 
in     in. ' 


Worthln^ton  Piston, 
liall  and  Fitts  Piston. 

Fit t8  Rotary 

C.'rown  Uota  ry 


10  f> 
n  I 
3      4 


5«     5{»     2«       7:    4:a\ 

17 

i 

2  7 


Total. 


I        I 

1    in 


17l»    150      ri7     GO     28       7 

I 


4*1 
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ELK.VAT(HtS. 

The  numbvr  of  elevators  operate*!  by  water  power  in  use  at 
this  time  is  .'>:;,  of  this  number  11  liave  been  added  during  the 
Tear  ending  Decemlier  lUst,  issl. 

The  quantity  of  water  measured  by  meters  and  hydraulic 
elevators  was  Slfi.GO'J.oOO  gallons,  being  an  increase  of 
!•*»<», is;,. s3*<  gallons  over  the  year  isso.  The  fpiantity  now 
measured  exceeds  the  total  quantity  pumped  in  l.S<)S  by  nearly 
'•o  million  gallons. 

DISTKIBI'TIOX. 

The  number  cf  gallons  of  water  pumped  in  issl  was  1,847.- 
•.•»»i«.:^;:i.  an  increase  over  the  year  Isso  of  l,r-M,5*->G,34*2  gal- 
lons. The  quantity  pumped  per  iiay  was  i:»/JS(),0'J5  gallons, 
an  increase  over  the  daily  average  of  ISSO  of  .'t.lOit.-'ifU  gallons, 
or  I.*ijn)ft  gallons  per  day  more  than  the  total  daily  supply  for 
the  year  I'^Tn.  The  rate  of  increase  ovor  the  ye&r  18S0  was 
:UK\  per  cent,  and  is  the  largest  increase  since  the  year  1S60. 
The  cost  of  pumping  each  million  gallons  of  water  KM)  feet 
high  was  $4. ♦'.'.». 

•  JKNKHAI.. 

From  present  iii«lications  the  tlnnand  for  pipe  extension 
«!uric>r  the  roming  year  will  ecjr.al.  if  it  does  not  greatly  e.\- 
ceed  that  «»f  last  year.  The  nuinl>er  of  new  buildings  being 
erect<»d  is  greater  than  at  any  other  time  in  the  history  of 
^''.evtland  this  fact,  with  the  general  condemnation  of  the  wells 
of  the  «Mtv  bv  the  Hoard  of  Health  and  idivsioians,  as  the  cause 
•j{  many  of  the  diseases  so  prevalent  last  fall,  will,  iioubtless, 
rmuse  a  greater  denjand  for  lake  water  than  ever  l>efore.  The 
pi^l:t:on«i  for  pij>e  carried  over  from  last  year,  would,  if  granted. 
re«:)uire  the  labor  of  two  gangs  u{  pipe  layers  for  half  the  sea- 
f-iQ.  and  the  numl>er  of  rew  petitions  now  boing  presented 
promise  to  make  the  <*nniing  year  an  exceedingly  active  one 
13  this  department. 

The  i(oard  of  City  Iniproveuient-^  has  advertised  for  prcqH>sals 
for  repaving  a  numlH?r  of  the  older  streets,  in  many  ot  these 
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it  will  be  necessary  to  lower  the  water  pipes,  to  render  them 
secure  against  the  action  of  frost  during  such  winters  as  that 
of  last  year,  in  others  it  will  be  necessary  to  lay  new  pipes. 
The  amount  of  money  at  your  disposal  for  laying  distributing 
pipe,  and  lowering  pipe  in  scree ts  to  be  improved,  will  be  am- 
ple for  the  purpose  if  the  quantity  of  pipe  to  be  laid  does  not 
greatly  exceed  that  laid  last  year- 

Respectfully  submitted, 

JOHN  WHITELAW, 
Super  inten*hnt  and  En  fj  in  err. 
Cleveland,  O.,  February  16th,  1882. 


REPOKT  OF  THE 


ENGINEER  IN  CHARGE 

OF  THE 

Pumping  Works. 


I  tKNTt.KMK.v:— The  unparalleled  demand  upon  the  Pumping 
Wpartmont  of  the  Cleveland  Water  Works  for  the  year  just 
cIo94'*l.  renders  it  ray  duty  to  inform  your  Honorable  Body  that 
riiv  form»»r  calrulations  in  regard  to  the  wants  of  this  Depart- 
Ri<'ot  will  fall  far  short  of  the  actual  demands  as  developed  by 
;Lo  past  dry  season,  romarkiible growth  and  business  pro8f>erity 
♦  »f  ifi*»  ri:y.  and  it  is  highly  gratifying  to  those  in  immediate 
rhariTo  «•:  tlu*  Works  to  know  that  yc  u  are  actively  engaged 
:t.mtiiring  plans  for  tht*  extension  of  the  Works  on  a  scale  com- 
r'lf  n«Tirat<»  with  the  jrrospectivo  demands  of  the  future. 

Aftt*r  passing  through  tho  Fevero  winter  of  ISftO  and  1881 
tir  W\\.  a  grrat  relief  in  the  prospect  of  having  our  new 
\V.  rthin^rion  ejigine  ready  fur  service  l)efore  the  warm  weather 
a:  I'r*  ached,  but  in  this  we  were  disappointed.  However,  very 
f*«rtana:<-ly.  our  machinery  proved   equal  to  the  demand,  and 

at  t!;i!*  r:m<*  I  am  able  to  report  that  the  Pumping  I>epartment 

^:a«  U-fii  able  tiuneet  all  legitimate  demands  upon    it   during 

•!.e  v«'ar  j'idt  rlose<l.  and  nothing  in  the  nature  of  an   accident 

A*  *  •I'lirred  «'Xreptiiig  the  giving  out  of  the  old  i'omish  boilers 
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in  the  east  boiler  room  which  were  reported  condemned  in  my 
report  for  1880.  Since  that  date  they  have  only  been  used 
occasionally  while  cleaning  the  west  battery,  and  January  Tith 
commenced  leaking  so  badly  that  they  were  abandoned,  and 
were  removed  from  the  building  February  'l-ith  to  make  room 
for  the  new  Worthington  Pumps. 

CORNISU    KNGINES. 

The  old  Cornish  engines  are  in  good  condition  and  ready  for 
service,  but  on  account  of  ihe  improvements  going  on  around 
that  building  they  have  done  much  less  work  than  formerly, 
especially  the  east  engine.  Their  shallow  pump  pits  render 
them  almost  useless,  at  such  times  as  they  are  most  needed. 
They  are  only  available  when  the  consumption  is  very  light. 

HENDERSON'    KNGINES. 

These  engines  have  been  called  into  regular  service  for  the 
first  time  since  the  Worthington  engine  No.  1  was  started. 
Owing  to  the  largely  increased  consumption  of  water  and  the 
improvement  going  forward  on  the  north  side.  Extensive  re- 
pairs of  a  general  character  will  be  necessary  the  coming 
spring,,  as  we  shall  need  every  available  pump  to  meet  the  de_ 
mands  upon  us  during  the  hot  weather. 

Only  slight  repairs  have  been  necessary  on  these  engines. 

WORTHINGTON    ENGINE,   NO.    1. 

By  reference  to  schedule  giving  the  record  of  work  done  by 
each  engine  it  will  be  seen  that  these  engines  have  been  in 
almost  constant  use.     No  repaiis  have  been  necessary. 

January  7th  new  main  pump  valves  were  put  in.  The  valves 
removed  have  served  four  and  one- half  years,  and  it  was  thought 
best  to  replace  them  as  a  precautionary  measure,  with  new 
valves.  The  old  valves  are  comparatively  good  and  are  kept 
as  a  reserve. 

No  repairs  will  be  necessary  on  these  engines  the  coming 
year  unless  an  accident  should  happen  them. 
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WOKTHINOToX    K.XtJINE    NO.   'J. 

The«o  engines,  contracted  for  in  Is7!»,  were  starled  December 
J^.  I^^^l.  Much  delay  lias  hi^eu  ex|>erit'n<'ed  in  the  erection  of 
these  engines  the  rause  of  which  you  are  already  familiar.  I 
can  only  say  of  these  engines  that  they  are  of  the  same  capacity 
afi  the  Worthington  engines  n^w  in  use  at  the  Works.  Some 
minor  impro\ementshave  heen  introdiice<l,  however,  suggested 
hy  me,  whicli  in  poiat  of  convenience  and  durability  will  add 
very  much  I**  the  value  of  the  en^rines.  (viz.)  metallic  packing 
in  all  stutTing  h  )xcs,  lUtHal  gaskets  in  all  steam  joints,  perma- 
n**nt  fastening  of  suction  valve  seals  in  main  pump,  etc.  1  feel 
confident  that  these  engines  will  meet  all  our  expectations  fully 
and  sustain  the  enviable  reputatif>n  No.  I  has  earned. 

HOII.KRS. 

Nine  l^cilers  have  been  in  use  since  my  last  report,  six  in  the 
^outh  building  and  three  in  the  north. 

The  boiler  capacity  of  the  south  building  is  not  suflicient  for 
the  engines  now  in  the  biildini:  wh<*n  running  full  capacity, 
r-n'iering  it  inipos>ible  to  keep  thoiii  clean  and  otherwise 
car»*d  for.  1  see  no  remedy  for  this,  unless  the  Henderson  en- 
cinos  be  reni.»veji  and  anotlier  \V  »rthini;ton  put  in  its  place, 
Hy  adopting  this  sugg»'Stion  w«»  should  have  ample  boiler 
capacity  with  oue  boiler  ,it  our  tijsposal.  Hy  reference  to  the 
*-.'!.fdu!egiviin;  liie  ruspe.-tive  <lutie-oi*  the  engines  it  will  In? 
..i.4#.rv»Mi  that  there  is  a  tiijb*:fnce  of  about  "..'I  per  tent,  in 
lavor  oi  the  \Vortliuigto:i. 

T*.e  i.«»iler>  known  as  tiie  New  Curnibh  are  located  as  follo\*s: 
:hr*»e  :u  the  west  boiler  Lou^e  ni>rth  siile,  and  three  have  just 
in^u  place«l  m  the  new  boih-r  hoii«ie.  Tnese  boilers  are  in  good 
order  anii  have  needed  no  ifoairs  since  thev  were  rebuilt 
in  \^1*\ 

The  four  Marine  or  return  flue  boilers  and  two  tubular  boilers 
:o  the  aiMi  h  btuidin^  hav*'  Ikhmi  in  constant  use  <lurini:  the  vear 
and  but  little  repairs  have    l>een    neces.^ary,  they    are    in    g(»<Mi 
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order  and  will  require  but  very  little  expense  the  coming  year. 
Three  new  boilers  have  been  put  in  the  East  end  of  the  new 
boiler  house  of  the  same  general  plan  as  those  now  in  use  in  the 
south  building,  at  this  early  date  I  am  not  prepared  to  say  much 
about  them,  the  first  fire  having  been  put  in  them  December 
15th.  However,  our  experience  with  those  in  the  south  build- 
ing has  seemed  to  warrant  their  adoption. 

RECOMMEXDATIONS,   ETC. 

In  view  of  the  experiences  of  last  year  it  would  seem  proper 
for  me  to  suggest  that  immediate  s'.eps  be  taken  to  increase  the 
capacity  of  the  Water  Works  and  Pumping  facilities. 

By  reference  to  the  tables  giving  the  quantities  of  water 
pumped  it  will  be  seen  that  many  times  during  the  year  we 
exceeded  the  capacity  of  the  pumps  in  use,  viz.  the  Henderson 
eight  million  gallons  capacity,  and  the  Worthington  ten  mil- 
lion gallons  per  twenty. four  hours,  and  nothing  to  fall  back 
upon  but  the  old  Cornish  pumps,  with  a  combined  capacity  of 
about  seven  and  a  half  millions. 

Since  the  No.  2  'Worthing  pumps  have  been  put  in  it  would 
seem  that  the  circumstances  were  somewhat  changed.  It  would 
appear  to  add  about  ,'53  per  cent,  to  our  capacity,  but  when  we 
are  brought  face  to  face  with  the  fact  that  the  increased  con* 
sumption  for  the  year  1.S81  was  33  per  cent,  this  delusion  dis- 
appears at  once. 

I  am  aware  that  you  are  somewhat  familiar  with  these  sig- 
nificant facts,  but  I  believe  I  should  fail  in  doing  my  whole 
duty  were  I  to  close  this  report  without  Cdlling  your  attention 
to  the  matter.  With  no  storage  it  seems  to  me  dangerous  to 
depend  upon  this  small  reserve. 

1  would  therefore  recommend  that  you  provide  two  ten  mil- 
lion gallon  pumps  at  your  earliest  convenience,  one  to  take  the 
place  of  the  Henderson  engines,  and  the  other  for  the  west 
wing  of  the  north  building.  Also  furnish  three  boilers  of 
equal  capacity  as  those  just  put  in,  and  complete  the  other  half 
of  the  present  new  boiler  house,  as  contemplated  in  the  draw- 
ings  and  plans  now  on  file  in  the  Water  Works  Office. 
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It  has  been  ourcu8U>m  to  do  mcnt  all  the  repairs  of  machinery 
at  the  \Vork<)  with  our  regular  force,  and  n<>  separate  account 
hai  lieen  ke]it  of  this  woik.  for  this  Cduse  the  running  expenses 
vuuld  stem  to  havo  been  increased.  This  is  not  the  fact,  how- 
ever, as  our  force  remains  ahout  the  same  numerically  as  last 
y^ar,  tnd  all  :he  legitimate  incretise  is  due  to  a  slight  advance 
in  wages  made  hy  the  Hoard  last  .Iunt>. 

Thee.\i>en8e  for  repairs  outside  of  our  regular  force  has  been 
so  sTnall  that  I  refrain  from  making  any  report  of  it. 

S  •hedule  showing  gallons  of  wAter  pumped  and  coal  con- 
^ timed  in  pumping.  Percentage  of  coal  consumed  and  water 
pum]»ed  by  each  engine,  contract  price  of  coal,  coal  consumed 
and  ct  -I  of  rai«ii[ig  1,(mh».oou  gallons  into  reservoir: 


Kjst.lM.x 


-  -* 


IMIKnN  KMKM>.    KIC. 


Ti.o  N.  Y.  V  \  (».  U.  ]l.  track  lias  Leen  extomltMl  inl  >  the 
'A  ait-r  W  )rks  yanl  north  of  the  now  Ix.iler  house  with  ex pivss 
r**f»Tfni'i»  ;o  our  «i»nvenience  in  haiidlii ;:  coal.  The  roal  for 
::,e  new  house  is  shoveled  dir«*cily  from  the  cars  into  the  (ire 
T'tfjiu.  thereby  saving  much  la)»or  in  liaiidling  fuel. 
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"With  our  narrow  gauge  railroad  track  again  in  order  for  tak- 
ing coal  to  the  south  boiler  house,  we  shall  he  able  to  dispense 
with  hauling  by  team  as  we  have  been  obliged  to  do  the  past 
year. 

The  transformation  of  the  east  boiler  room  into  an  engine 
room  has  been  accomplished  with  good  effect,  making  it  the 
pleasanles;  engine  room  around  the  Workf,  it  is  light  and 
attractive,  and  when  the  No.  2  Worthington  engine  is  lagged 
and  painted  the  engine  and  surroundings  will  be  in  perfect 
harmony  and  a  credit  to  the  works. 

Our  work  shops  have  not  been  supplied  with  tools,  and,  of 
course,  are  of  very  little  value  to  us  as  yet,  but  we  hope  to 
have  this  done  the  coming  summer.  There  is  a  growing 
necessity  for  this  improvement,  and  with  your  co  operation  we 
shall  soon  expect  to  enjoy  its  advantages. 

The  following  tables  will  'show  in  a  comprehensive  form  the 
work  done  by  the  different  engines  during  the  year  1881,  and 
enable  you  to  compare  the  work  of  this  year  with  former  years. 

Respectfully  submitted, 

R.  DOTY, 
b'nf/rtiecr  in  CItarf/f\ 


Tabular  Statements. 

The  following  pages  contain  tabular  statements  showing  the 
m-ork  of  engines,  distribution  of  water,  extension  and  laying 
of  pipes,  location  and  numlier  cf  stop  gates  and  hydrants  set, 
a>'=itraol  of  exjKjnditiires,  \c. 
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REPORT   OK   TRUSTEES   OF    WATER    WORKS. 


SCHEDULE 

SIIOWIXG  TIIK  TOTAL  \M>  AVERAtiK  (^ITANTITIKS  OFWATKR  PUMPED 
KACII  YEAKblNCKTIlK  IHCGINNING  OF  TIIK  WORKS. 


Years. 


1857 
186H 
1859 
18fl0 
1861 
1863 
1863 
1864 
1865 

im\ 

1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881. 


Per  ^  car. 


127,2tt2,2fi5 
142,155,434 

lft8,284,0!K) 

322,n5.(tI2 
3«U,07J,0a> 
4:20,790,875 
476.114  tJ:.V) 
517,'»«1»005 
587,372.2:.'(l 

«j«,.3(;9,;rr5 

7(i8,TS6.«7.'> 

ww,a3r..425 

l,12fi.','2.«500 
1,3«7,(52L100 
1,»W0,3'.0,«»5 
l,8e9,7»iH.835 
2,050,25-.Mn0 
2,21fi,7";.'i,Sl« 
2,30{J,L>i5,103 
2.820,:fc.fi,074 
2,81tt,«f4C,823 
3,455,271,981 
3.725,08^^1,021 
4,847,20'.»,363 


Per  Day. 

348,664 

398,467 

513,107 

710,J>84 

8S1.599 

1,012,704 

1,152.875 

l,o00.>'5.H 

1,417.153 

1,609.239 

1,907,8(51 

2,106.205 

2.462.83t) 

3,0J'5.5.5H 

.3,746,907 

4,«K)7,.')71 

5,G95,230 

5.ir25,150 

«Mr:3.::rKS 

6,573,220 
7,726,JJ20 
7,1C5,882 
9,40<>,41»8 
10,179,461 
13,2^0,025 


ilBUTED. 

Each  in- 

Each 

habitant 

coDHumcr 

per  day. 

IMjr  day. 

£ 

7  75 

110.68 

8.37 

93  44 

11.70 

11.31 

91.27 

30.45 

14.11 

101.67 

31.87 

16.32 

114.50 

28.81 

19.47 

120  57 

14.74 

20.97 

117.54 

12.83 

21.68 

123.80 

12.14 

21.80 

122.70 

8  64 

22  35 

124.26 

18.66 

2;r85 

115.96 

18.55 

24.77 

116.08 

10.40 

27  .'»> 

120.20 

16.92 

:m).h<j 

113  20 

25.28 

.T)  68 

124.90 

21.48 

40.07 

131  64 

22.67 

43.  ft) 

1 

137.71 

10.85 

45  36 

141  10 

9.65 

44.00 

136.65 

8.12 

49.22 

131.28 

823 

55.91 

142  24 

17.65 

1          .51  13 

135.  a5 

2.57 

62.69 

145  61 

10.43 

r5.25 

145.83 

7.82 

76.76 

1 

162  34 

30.1 
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REPORT  OF  TRISTEES    OK    WATER   WORKS. 


SCHEDI'LE 

SHOWING' THE  SI/E.  NTMBKR  AND  LOCATION  OF  STOPCJATES  SET 

IN  18S1. 


no!  sizf. 


SI  REITS 


SI1>K. 


MXK  OF  STHKKT. 


30  In 

8  " 

8"  •' 

8  •• 

8  " 

8  •' 

8  " 

8  ** 

8  *' 

8  " 

8  " 

8  " 

8  ** 

8  *• 

8  " 


Enirinc  house  )f  rounds 
Rank  at Ea<>t. 


*•       »» 


lilroadway. 


I 


.    North 


»» 


Doan  ht 


»»       tt 


Ea«t  l*ro?iM»ct  st 
Ellsworth  Kt  — 

(■ardenst. 

Mcllridest 


West 

South. 
East. 

•South. 


*i 


tk 


0 

8 

i» 

8 

1 

8 

Ik 

8 

t» 

8 

»» 

8 

»t 

8 

»» 

8 

»i 

8 

ii 

Oakland  st 


East 


Orange  St South, 


»*       i* 


Payno  ave North 

Woodland  ave South. 

"   North. 


ItKMAUKS. 


** 


WiUson  ave 


East. 


»* 


("hook  \alve 

N    L   Sr    Cla'rst  .  .  . 

S.  It.  Lake  Kt 

K.  L   Hollistcr.st 

K    L    McHildc  St 

»E.  L.  Hark  will  8t 

E.  L.  Hamlet  at     

T:WfeetS of  Euclid  avo 

N.  Ii.  Cedar  ave 

!e   L   SchlHey  Court    .. 
S   L.  Woodland  ave  .... 

i 

I 
N.  Ii.  Lundy  st 

W.  L   liOdf^e  ave 

W.  Ii.  Wlllson  uve 

N .  L.  Ilroadway 

N .  Ii.  Herrmann  at  . . . 

jN.   Ii.  Cass  St  

E.  L.  Mayllowerst 

I 

E.  L.  Humboldt  at 

E.  L.  Helden.st 

,E.  L  Madison  ave.,frS. 

W .  Ii .  Lincoln  ave 

iW.  L.  Lisbon  St 

itZ  ft.  S  of  .Maurice  st. . . . 
|941ft.  N    of  McHrideat    I 


RCI'OKT    oF    TKrSTKK*    nK    WATF.U    WoHKS. 


:»:: 


lltiWIM.    SI/.K,    NIMHRU    AND    LOCATION    uF   S  H  »P  <;ATF>i  SFTT  IN 

]s^i-riintiiiiio<l. 


\i  t 


•  l/K. 


oMKirr. 


I       »  lo.    Wiii«4inftvo  . 


<iin:  r.iNK  or  >TieKKT. 

FjiM        N    L.  McHrMv. 

S.  L    Fniiikfort 


i(i:\i  \iiKs. 


'  III.     r«>Ul  ^  iiii'ii  \alvi"*. 


f.  •• 

•;  •■ 

t.  •• 

«;  •• 

I. 


%rUnfrton  m 
A II  lit  J  rn  M 


I.    ■• 


». 


Itrlilvri 


lUftir 
llr«N-k 

iln(-ki-><- 
<  arr«»n 


«'drter 

<    llftMfl        . 


IMki- 
l>uaiii'. 


Fji«*t 

N 

L   S<'o\UI  uvf 

South. 

K 

r,   Scnmton  avt* 

14 

W 

L  .k-iininmiHvr...     . 

*• 

i: 

L  .leiininirft  uve 

•  • 

w 

1.    Menrhaiit  ttvc 

FjlMt 

s 

I.    SiipiTlor 

•  • 

N 

L.  PdynoHvc    

•  • 

s 

I, 

*• 

s 

I,    <'«Mlar    •' 

North. 

K 

L.  Lorain  .. 

«*i»iith. 

K 

L.  ras**  iiM* 

Nfirth 

!■: 

L    Piim              .     ... 

»• 

K 

L   .I»'r«o\     

•  t 

W 

L    York  ...           

rji5i 

N. 

1.    I'olllns 

*  • 

N 

1.    r.arthii 

r.   from 
t.n;. 

4 

»• 

4 

I.    rro'»|»Cit 

1'     Inun 
to  ♦'.. 

1 

•• 

.«*.. 

1.    WotHllAinI  a\c 

•• 

N 

L.    SuiMTlnr 

South. 

K 

1.    WllUonuvi-.... 

• 

\N 

1.    First  a\o 

•  • 

W 

L    Florenrr. 

»• 

i: 

L 

r.rt»t 

> 

It    «,»uin«> 

ft4 

N. 

1.    Woo<l)tin«' 

REPORT    OF   TRUSTEES    OF    WATER    W0RK8. 


SCHEDULE 

SHOWING   SIZE,    NUMBER   AND  LOCATION  OF  STOP   GATES   SET  IN 

1881— Continued. 


NO.      RIZB. 


Gin 

6  " 

6  " 

6  »* 

6  " 

6  " 

6  " 

0" 

fl  " 

6  " 

6  " 

6  " 

6  " 

»  ** 

0  " 

0  " 

16'* 

I       G  " 

10'* 

lie" 

C  " 

«  " 

G  '• 

X 

6  " 

1    ' 

6  " 

0  " 

110" 

1       0'* 

1       tt  " 

1  i 

C  '* 

STREET 


SIDE. 


Fifth  ave. 
First     ** 


ti 


South. 
East. 


Florence. 


Fourth  ave. 
Grander 


»t 


ii 


»4 


South. 
West. 


LINE  OF  STREET. 


(t 


Green Eiast. 


41 


Greenwood. 

41 


(4 


44 


Harlem . . . 
Hamilton, 


North. 
South. 


Hamlet East 


Hicks 

Humboldt. 

Hunter 

Jer8(?y  — 


West. 


44 


East 


E.  L.  Willson  ave. 

N.  L.  Qulncy 

S.  L.  Garden 

N.  L.  Scovill  ave. 
S.  L.       »*  "    . 

E.  L.  Willson    "  . 

N.  L.  Garden 

S.  L.  Prospect 

N.  L.  Monroe  ..  .. 
S.  L.  Chatham  — 

S.  L.  Lorain 

S.  L.  Garden 

S.  L.  Cedar  ave.... 
W.  L.  Willson  ave. 
W.  L.  Case 

E.  L.Wason 

N.  L.  Broadway 

S..L.  Bridge 

S.  L.  Oraufpe 

iN.  L.  Broadway... 


REMARKS. 


c. 

C. 


C. 


fr6m   4 
to  6. 
from    4 
too. 


from  4 
too. 


44 


S.  Ii.  liOraiu iC. 


44 


I         44 


John 


Kentucky 
Laurel 


(4 


N.  L.        **     ... 
N.  L   Chatham 
S.  L. 
N.  L.  Monroe  . 


I 
C. 


from  4 
too. 
from 
too. 


South.  IE     Ii.  Harbor. 


Kasi 


I 

S.  L    Woodbine 

S.  L.  Franklin  .. 


S.  L    Scovill  ave  

N.  L.  Woodland  ave C. 


from    4 
toG. 


RCroKT   OK    TRISTKIW   OF    WATKR    WORKK. 


5.1 


sen ED CLE 

>H»WING  5*IZK,  NfMIIKK    AND    LlMATIOX    OF   STnP   (iATBS  SI-rT  IN 

IKHl-rontinuiHl. 


I 


^O        HtXB. 


n'RBBT 


811»K. 


I.IMi:  OK  STHKKT. 


Kr.MAIIKM. 


A  In     IxKlire  at** 


«  '• 

«•                               •• 

(•  •• 

liOniin  ...... 

li  »• 

;  Lyman 

IV    " 

«< 

A    •• 

.Mfthcminv 

4    •• 

•• 

C    " 

Mii|>l<* 

1*    •• 

■••■•■     ... 

A     " 

Mrrcluint  avc 

l»  *• 

Monieuve        

n     •• 

(tnUirne    

fi     •• 

|»k»r.              

f.     •• 

Schlok'v  Court 

1 

h     • 

r. 
r. 

*, 


I, 
•; 


.Soyiiiour  iivo 


?*ht»nn  .     . 
Miiilh  .. 
••l«»rlinir  «^«* 
siono        ..  . 
Tcrrett 

ThiPl  ave 
WaiJc  ave 


'     Wnllinirfonl  <ourt 
**     Warn  II 


Kast       N    I.    t^iiincy     .. 

S    L    (ianlon     

!s    L.  BrvKk      

t 
I 

S    L   St    ClHlr 

'n.  L.  Superior        .  . 

i 

S<M:tli.   F.    I.    Literary 

W    L   Dry  Ih>ck  ... 

KaM       ?»    I.   Scovill  ave 

N    L   WofHllaiid  ave 

West     'X    I..  Auburn      ... 
\    L.  VM%t  Pn»-|M'ct 

Fast       S    L    (ianlen  

S.  L  Woiwlland  ave 
N  L  FjiM  I'roMfK'ct 
SI.     ret  la  r  ave 

South.   W     I.    Pearl 

K    Is    Mill     

K    \.     Hitchrotk  ... 

KaM        N    L    PnwpiMt 

WeM      **    L    I^irulii 

F:aM       N    I.     St   (lair 

*k)Uth.   K    \.   OMklaiwl 
K    L.  Harbor 
W    I.    Kentuckx 
K    I.    WjIIhoij  «\e. 
W    h    P.-arl     . 
V.    L    .Mill 
K    I.     Ilitihoork 

Ka-^t        N     I*    Ibii'kexe  — 

.•*outh.  S   L    Wiirri'ii 


C    from    4 
to  A 


('    fnmi    4 
to  t! 


< '    rn»m    4 
toti. 


r.  from    4 
to«i 


('    from    4 

to  1*1 


r)f> 


KKr()RT    OF    TRI'STKES    OK    WATKli    WOUKS. 


SCHEDULE 

SHOWING  SIZE,  XIMBEK    AND    L)C  V  TION,  OF    STOP    OATES  SET  IN 

1881— Coucludcd. 


NO. 


SIXE.  i 


STKKET. 


SIDK 


1 
1 
1 
1 
1 
1 
O 

m 

1 
1 
1 
1 
1 
1 

13H 


«  in .    Warren  . .     . 

«  "     White  live. 

1 

a   "     Windsor  a ve. 


■- 1 

....  8oiilh. 


rt  *'     Woodland  avu  . 

(»   •'    J  York  

«   *'     For  hydrants.  .. 


litNE  OF  STREET.        '     KEMAItKS. 


East 


W.  L.  nille 

W    li    Norwood 

«rn  feet  E.  of  Case  ave 
W  I.  Willsrn  avo ... 
W  r.  U-e's  Court.  . 
.S.  L    Circle 


rtin.   iToUilUin.  8et  in  1881 

1  ; 

1  I 

t    "    jlJcck  Srmth. 

I  I 

4    "    .Greenwoori. I-ast. 

I 
f 

i  '• 
4  " 
4    •* 


Lee's  (-ourt 'West. 


MoKin.stry  Court 


1 


4  in 


:j   " 


MeLean JEa^t 

For  hydrant  and  cis- 
tern connections... 


E.  li   Caseavc 

,N.  li.  Cc<lar  avc  . 

S.  L.  Sibley 

N.  L.  Woodland  ave.   . 

N.  L    Ltterarj^ 

N.   li.  Lorain 


Total  4  in   valves  sot 
in  IRS! 

j  Allev  (Mist  <»f  ('ntario 
'     \- north  of  St.  Clair. 


West. 


N    L   St.  (^lair  .^t 


UI-ORT  or  TRr8TKE:>   nV   WATER    WORKH. 


ItB„'APlTCLATH>N  OF  8T01'  GATES  FOR  ISRl. 


lUrway-ln  InchM    ... 

.» 

» 

1 

e 

Toul     .. 

1     1 

St 

™<.,.t.B.*l      ,. 

Total     

Si 

5f; 


HKI'ORT    OK    TRISTEEH    OK    WATKK'    WOHKS. 


SCHEDULE 

SHOWINO  SIZE,  NUMBER    AND    L  )C'\TION.  OF   STOP   GATES  SET  IN 

1881— Concluded. 


NO. 


SIZE. 


STKEKT. 


S5IDE. 


Bin 


() 

6 

H 

6 

1  « 

;« 

Warren  ..     . 

White  ave. 

! 

; Windsor  ave. 


South. 


Woodland  ave 


York  ,  East . 


i 


!For  hydrants.  .. 


1^5 


«in.   iToUiIflin.  set  in  1H81 


1.3« 

lit* 
1 


4  •' 

4  ♦' 

4  *' 

4  ♦• 

4  ♦' 

4  •' 
4!" 


■Ueek S»>uth. 

I  I 

■Greenwood Kast. 


MXE  OF  STUKET 


I     l{KMAUKS. 


W.  L.  Dille 

W    li    Norwood 

siH)  feet  E.  of  Case  ave 
W.  L   WiUsrn  ave    ... 

W    L.  U-e's  Court 

S.  L    Circle 


E.  L   Case  ave 


N.  Fi.  Cedar  ave    . 


S.  L.  Sibley 


Xee's  Court West.     N.  L    Woodhind  ave. 

I 
iMeKin.stry  Court 1    " 


i  Me  Lean. 


JFor  hydrant  and  cis- 
tern connections... 


4  in 


:{   •' 


East 


N    L    Literary 
N.   L.  Lorain  .. 


Total  I  in   valves  set 
in  1S81  f 


Alley  en  .St  of  ('ntario 
A:  north  of  St.  Clair. 'West.   '  \.  L    St.  Clair  .-^t 


■sroBT  or  TRi'itTKiCH  or  wath  wokkr. 


KECAPITULATION  OV  STOP  GATES  FOR  1«R1. 


waMT  vay— tn  iDcfae* 9    9   S 


Takvn  out  Id  IMl 


58 


REPORT    OF   TRITSTEES    OF    WATER    WORKS. 


SCHEDULE 

SHOWING  THE  LOCATION  OF  FIKE  HYDRANTS  SKT  IN  1881. 


Mo. 


SiZK. 


in. 


Streets. 


Auburn 


Bank 

Bock 

Belden  ave. 


it 


Blair 
Broadway 


Feet 


Location. 


45S) 
248 
209 


30 
381 


•>7«> 


072 

407 

10 


K.  of  Scranton  ave 

K.  of  Jennings  avc  

W.  of  Merchant  ave 

On  E.  L.  of  Merchant  ave. 

•S.  of  Johnson  st  

E.  of  Case  ave 

S  of  Superior  st 

S.  of  Superior  8t 

N.  of  Payne  ave 

N.  of  Payne  ave 

379     S.  of  Cedar  ave  

9:'>  I  W.  of  Holistor  st 

H  i  E.  of  Fowler  ave 

19     W.of  McBridcHt 


388     E.of  MclJriilcBt 

73     E.  of  Bark  will  ave 

I 

17  E.  of  Ilainlct.-*!...  

2i  S.  of  Irving  8t     

a')7  S.  of  Irving  Ht... 

Brock 107  S.  of  Bradford  Extension 

Buckeye    '.    17H  E.  of  Case  ave 

**       f>  W.  of  Wallingfonl  court. , 

Carroll i \t  Penn  st  


140     W.  of  Jer.'-oy  st, 
225  I  E.  of  Jersey  Mt 


Side. 


South. 


4» 


«t 


«» 


East. 

North. 

East. 


.1 


ti 


li 


4( 


North. 


li 


(t 


41 


41 


East. 


44 


South. 


41 


North. 


4( 


EBrOKT   or   TRrBTEGS   OF   WATER    WORKR. 
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SCHEDULE 

^HOWIXU  THE  UH'ATION  OF  FIKK  11Y1)KANT8  SET  IN  ISSI-CONTINUSD. 


I 


No     Sinu 


Smmm 


«iD  j 

4    '• 

I 

I  4    •• 


(  Art«T 
Cam*  ftTe 
i  hcxiiire 

(  bnter 


4  **     <  lifton  . 

i  4  '•  I 

4  ••     «  J  pr«* 

,  4  •.  I 


4  " 

4  - 

«  •• 

I  " 

4  •• 

4  •■ 

4  •• 

4  " 


I 


IXkMI 


fui-t  rni»|N«ct 


KlUwnrth 


•.»-4 


^  I 


Kuclitt  avc 


.V4-* 
3  4" 

4 
4    •• 


»•     Fifth  avo 


4   *•      Fir-t  »^»* 
4     • 

4      • 


Feeti 


IX>rATION . 


.711 

378 


1.) 

484 

123 

10 


3*1 


3441 
Vil 
24S 

504 

ni 

TO 
114 

44  K) 

I* 
Hi: 


N.of  CoHinmtt 

\t  Hamilton  it 

At  (lartlcti  i*i  

N.of  Garden  tt 

8.  of  Woo<lland  ato.  . 
\t  N.  U  of  IlcaTerst 

N   of  Siiporior  nt 

N .  of  Superior  ft 

W   of  Firttave 

W.  of  Slater  8t 

At  Dike  M 

S  of  Fluciid  ave 

N.of  Wilbur  st 

Attwlarave 

K  of  WlllM>nave  ... 
W.of  Si'liii'Ioy  court. 
E.  of  .•M'hioley  court 

At  WtK>illan«l  nvo 

s   (if  \Vo4M|land  ave.. 

\t  Lundy  Ht 

E.  of  .Muireon  st 

K  of  Dodge  M  . . .  .  . 
K   of  Huntington  St. 

\V    of  PoiTTrtt 

W  of  Se<*ond  ave  . . . 
E    iif  Willwn  avo..  . 

N.  of  (juincy  »t 

>  of  <«anU*n    

s   of  (bunion 

S.  ''f  Jvovill  a\i* 
M  4  yjirr*-  ft 


SIDB. 


East 


Sooth. 

M 
M 

West 

t* 

44 

.Houth. 

44 
•4 

Eant 

4* 
44 

North. 

44 

."^uth. 
North. 
South. 

44 

Eaat 

•4 


60 


REPORT  OF  TRUSTEES    OF    WATER  WORKS. 


SCHEDULE 

SHOWING  THK  LOCATION  OF  FIRE  HYDRANTS  SET  IN  1881-CONTTNUED. 


No. 


C 


DV 


C 


Size. 


3 


Streets. 


Fourth  avc. 
<*ranger  .. 


Green 


»i 


Greenwood 
Hamilton . . . 
Hamlet 


•  ■     ••••••< 


ilicks 

Humboldt 
Jersey  


John . . . 
Laurel . 


»i 


loco's  court 
Literary.  .. 
Lodge  ave  . 


i» 


Lorain 
Lyman 


McBride  . 
McKinstry 


•  ■   •  ■  •• < 


Mahoning  . 


Feet 


Location. 


594 

289 

368 

342 

73 

6 

9 

331 

423 

849 

1238 

5 

125 

236 

242 

213 

264 

345 

343 


243 

a58 

3 

•  •  ■  •  . 

13 

268 
348 

470 

153 

13 


W.  of  Second  ave 

N.  of  Garden  8t 

S  'of  Prosjicct  8t 

S.  of  Lorain  st .  .' 

S   of  Chatham  8t 

N.  of  Monroe  8t 

S.  of  Pine'st 

W.  of  Case  ave 

N .  of  Broadway 

N.  of  Broadway 

N.  of  Broadway 

N.  of  Moore  8t 

N.  of  Orange  8t 

S.  of  I^rain  at 

S .  of  Chatham  st 

E   of  Randall  st 

S .  of  Scovill  ave 

N.  of  Woodland  ave 

N .  of  Woodland  ave 

First  Hyd.  S,  of  N. Y.  P.&  O.R.R. 

N .  of  Quincy  st 

S.  of  Garden  st 

S.  of  (larden  st 

At  Smith  st 

N.  of  Bradford  st 

8.  of  St.  Clair  st 

N.  of  Superior  st 

At  Hector  st 

N .  of  Literary  st 

N .  of  Literary  st 

W.  of  Dry  Dock  st 


Side. 


South. 
>Ve8t. 

East. 
»» 

It 

South. 
East. 


West. 

East. 
»* 

South. 

East. 

(t 

West. 

East. 
ii 

West. 

»f 

East, 
it 

West. 
»t 

South. 


BKPORT   OP   TRCi^TCEK   OF    WATKK    WORKS 


Gl 


SCIlEDrLE 

JlilWINt.  TIIIIl^K  ATION  or  FIKK  IIYDKANTS  SET  IN  18H1 -<  ONTISIEU 


I 


Xii      Sixi 

STRKrrii 

« 

Kekt 

IXM'ATION. 

8II>E. 

1     4  in 

M«|i|r      

9UI 

S    of  Sri»\  ill  tivv 

Kast 

14- 

•* 

*Mi 

N    of  WfNKlIainl  Jivi*     . 

*« 

1      4    " 

Mifn-i'avf 

.145 

s.  of  Kurli«l  ave... 

Wwi. 

1      4    •• 

•» 

.M  Ka^t  I'^o^|H•«'t  »*t 

». 

1      4    •• 

naklaml 

SIN) 

\    of  Dftroit  -t 

Kast 

I      4    •• 

•  • 

•  •  •  ■   • 

H 

>.  of  llfrniuiun  M  . . 

•* 

14" 

•  • 
• 

73  • 

N    of  CUJ"*  ^t     

•♦ 

1      4    •• 

1 

1:b 

N    of  rroHcent  ft 

We«t. 

I      4    •• 

«»r.inK«' ! 

.... 

\i  <;rov««  Mt 

;  Sciuth. 

I      4    - 

•  • 

1H7 

K    of  lltimlioMt  ht 

»• 

1      4    " 

IVr .  .     

:)i:i 

s.  of  \V<MMllnn<l  av«'      

East. 

1      4    " 

••                        . .    . .    : 

• 

i  >n  N.  L   of  Itcavcr  nt 

»• 

«     1    1-4** 

I*r»*l>»'oi 

2.> 

W.  of  Krh'M 

:  North.* 

1 

•     1    .^.«- 

•• 

:M:t 

K     of  >lMTiff  Ht      

1 

South. 

i     I    .l-«i" 

'»Im  rifT 

.\t    l*n»KIMM't    *t    . 

Wwt. 

1       4     •• 

-Hr'  u-|«'\    ruuri 

y; 

\    <»f  Ka^t  rro«.|K"tt  -t  . 

Eajit 

1       4       * 

•  • 

4^1 

\    of  Kaxt   l*ni*|HTt  •*{ 

•  WiM. 

1      »•    " 

•*«>litll.\N  .ittT 

l::; 

>   of  .lauHv-*  -t     .    .   .              ... 

Vmhx 

1       4    •' 

•N->  inoiir  avr 

27 

K    of  Milli-t 

1  South- 

1       4    •• 

•  • 

•JHII 

W.nf  Mill  -t 

>» 

1      4    " 

>l»aiicUT  .■i\f    ..   . 

'jf 

N  .  iif  Kurlnl  ave                 

t 

1      4    •* 

•  ■ 

it::i 

N    of  Kiu'IhI  avc 

1 

I      4    '* 

*«iiiitli 

*»7 

>   of  I  strain  st      . . 

1 

'     1     i  4  •• 

>;<Tliii^  .1\^• 

. 

M  St    i  lair  -t 

• 
1   F^ist 

1      4    • 

*t^.n^• 

4ll« 

K    of  oaLlaiKl  ft 

South 

1 

1      ;    " 

T^•^r«■tt 

'•   At   Kfntii('k>   -t     .    .     . 

1 

k« 

1       4     • 

■  • 

nii' 

.  y.    nf  llarttor  -t  . . . 

•  % 

I      4     • 

^«'-tr> 

01 

\V    .•(  IVarl  -t     .  - 

1 

I       4      • 

U  a«lr  a\i- 

.'Hi 

^\     (»f  IVarl  M 

4* 

1       4    •' 

»  * 

At  ^hll  M 

•  • 

1       4     •• 

■  • 

•>•» 

K     <»i   IIitihr.M-k  :.t         

«« 

B2 


REPORT   OF   TRUSTEES   OF   WATER    WORKS. 


SCHEDULE 

SHOWING  THE  rX)CATION  OF  FIRE  HYDRANTS  SET  IN  1881-OONCLUDID. 


No, 


Size.! 


Streets. 


137 


in. 


II 


«t 


tt 


it 


*i 


it 


ii 


<4 


tt 


t» 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


Warren 


tt 


tt 


White  ave 


it 


Willsonave. 
It 


it 


tt 


tt 


tt 


Windsor  ave 


Woodland  aye. 


»t 


it 


York 


Feet 


389 

8 


Total. 


16 

90 
601 
943 
509 

36 
460 
897 
298 
198 
149 
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LOOATION . 


10 


W.of  Dillest 

W.ofDillcst 

At  Martinet 

At  Addison  at 

At  Norwood  8t 

N.  of  Francis  st 

S.  of  Maurice  st ^ 

S  of  Maurice  st 

N  of  McBridest 

N.of  McBridest  

N.  of  McBride  st 

B.  of  Case  ave 

B.  of  Case  ave 

W.  of  Willson  ave 

W.  of  Edwards  ave 

E.  of  Edwards  ave 

W.  of  Southern  ave . 

At  Con^rress  st .. 

8.  of  Circle 


Side. 


South, 
tt 

it 

tt 

it 

East. 
(» 

it 

tc 
tt 
tt 

South 
(t 

tt 

North. 

it 

tt 
It 

East. 
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ri3 


SCHEDULE 

SimWIN'ti  TilK  IX>CATION  OK  KIKK  IIYDKANT^  rilAMiKD  IN  1881 


\ft 


o 


8ST. 


STBKBTr* 


FlKT, 


I-OCMIOS. 


I  3  In 

I  3  " 

I  3  - 

I  3   - 

1  3  ^ 

I  3   - 


4  in .    i  bfuhlri' 


4   **  I  Kuclifl  »ro 

A     **    •  ** 


4   ^  I  (iniDg^r 
I     3    ••  ♦  4   **  '  TJto 


lis-' 

I      3    •• 

^1      3    •• 

I      3    - 


4  " 

4  " 

6  - 

4  '• 


rwry.. 
I^rupcct. 


Slicriff     .... 
Sterling  n%*o... 


II     T«>Uil  ilyilninU  changtMt 


Vt(iAnli>n  !*t 

01  I  K   of  Miiirmm  r^t 

TO  I  K    of  iKMlgC  8t . 

375     K   of  lluntlnKton  ftt 

114  .  W.of  Perry  i*t 

3n8  '  S.  of  l*rrui|icrt  Nt 

IM  llytl.S.ofX.Y.P.&O.K.U 

25H     W.of  KrIeHt 

an     K   of  Shorlff  »t 

Vt  I*n>j«|)ert  St 

\t  St.  riaiml 


Side. 

Kartt 
North. 

South. 

North. 

W»»t. 

K«^t . 

North 

South. 

Kaot. 


HVDR.VNTS  MOVED  IN   1S81. 


N..   '  •*|#E.         STRKKTS 


I.tMATlUN 


1     4  in.  «  ht»#hirv  .  ..     Fn.m  410  feft  S.  i»f  Prospeci  st.  to  ac  fwt  S. 

'  of  Pro^iKt't  St  , 

1  '  •   "     <irecnw»»o.l        Kroni  about  a)  foot  N.( if  G union  st.  to  40  foot 

S  of  (tard«*n  f»t    


Siii|- 


Kast 


I 
I  ■  4   '•     MafKin Movch]  le  f<*ct  W.  tnmi  251  f«»oi  K.  of  Lyman 


<tnHft  .. 


Smth. 


(>4 


RErORT    OK    TKISTEEH    OF    WATEK    WOKKS. 


RECAPITULATIONV  OF  HYDRANTS  FOR  1881 


Hydrants  sot  in  1881. 
Hydrants  set  in  1881 


Total  Hydrants  set  In  1881 

Hydrants  in  use  December  3lBt,  18S0 

Total 

Hydrants  cbaogcd  in  1881 


Total  Hydrants  in  use  December  31st,  1881, 


In. 
4 
6 


No. 
13S     . 
6 


137 

098 


1,135 
11 


1,134 


CISTERNS  CONNECTED  IN    1881 


8THEETS. 


Brock 


Doan. 


0.^.k!p.nd  . 


Side. 


Location 


East . 


West 


East 


277  ft.  N.  of  Bradford  extension  and  19  ft.  W. 
of  E.  L.  Brock  street. 

20  ft.  S.  of  N.  T.  of  Wilbur  st.  and  20  ft.  W. 
of  E.  L.  Doan  street. 

20  S.  of  Stone  st  and  a;]  ft  E  of  W.  L  Oak- 
land street. 


Tot'.l  Cisterns  Connected. 
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RECAPITULATION. 

Pipe  RiteoflOD  I  79 J44  06 

<'«oml  Kepalra    8,808  12 

OfBce  and  Geoeml  ExpeoMt  21.884  57 

EiMhiM  Room  Expeniefi 88,808  98 

Eorine  Room  Repairs S64  68 

A<iu«duct  CbonefTtlon S.M.I  25 

WacrMflten 584883 

New  Bnlltr  Rotme 23,078  22 

New  Enirlne  and  Boiler 43.187  M 

Total l29n.54A» 


I  nc3*-:*  i£0  BY 


TWENTY  SKVENTII 


ANN  UAL    REPORT 


III  Till: 


BOARD  OF 


Trustees  of  Waterworks 


ro  Tiir 


CITY  COUNCIL. 


TMi.ETiii.i:  u  irii  Till 


REPORTS  OF  THE  OFFICERS  OF  THE  BOARD, 


For-  llie   Yoai    !SHi>. 


^1 


i  ■ 


I 

I 

.i 

«  i.r\  1.1  \M'.  •• 

llnVt      I    ••VI-  \Nril\     I'i    III  loillNi.    f    11. 


I'HE  NKW  YORK 

PUBLIC  LIBRARY 

P10r>K>6 

ASTOn,  l-CNOX  AND 
TILDtM   FOUNDAIICNS. 


r?:port  of  the 


i  RUSTEES  OF  WATER  WORKS. 


To  the  Honorable  City  G^uncil : 

The  Tnistecs  of  Water  Works,   in  compliance  with  law, 
.-uhmii  tli'-ir  n*|H>rt  for  the  year  1^82. 

The  ret'eipts  for  water,  as  shown  by  the  Secretary  s  report, 
^i\t>  a  L'ratifyin^  increase  over  the  previous  year,  notwith- 
-UiinluiL'  the  re«hu*ti<>n  made  l)v  us  in  the  rate  for  water  fur- 
fii-ncl  ^y  ine;L^ure.  Tlie  work  of  the  Department  for  ilie 
v».'a:- ••MiisisU*  mainlv  in  the  ex  tension  of  the  main  and  di« 
\r'u\\\\\\\i  pijK.*  sysU'm,  of  wliieh  a  lar.L-'e  amount  was  done. 
TijpMi:rh  tin- concurrent  action  of  vt>ur  Ixxlv  a  portion  of  the 
..-.hi  h.is  been  obtaimHl,  !>y  purchase,  for  the  site  of  the  pro- 
>.-od  lower  level  reservoir,  and  legal  i>n»ceeding8  have 
•^'•"A  instituted  t«»  pnx'ure  the  remainder  of  the  land  for  both 
:.  jt  ;4n  I  low  service  reservoirs,  as  proposed.  Therefore, 
.-•■■.'irij  U[»i>n  your  a<sisliin«»e  in  our  elTorls.  we  hope  during 
•.hi-  ensuing*  season  t«)  contract  for  all  of  the  work  rontem- 
:  la:*' 1  in  thceidargement  and  extension  «)f  the  works,  so  as  to 
7.iiii;''y  water  to  the  hi;/iier  portions  of  the  city,  and  also  to 
c  'M-tr  I  -t  as  much  t>f  the  same  as  may  Ik?  deemed  advisable, 
'lAv  :j^  111  view  both  the  chanicter  of  the  w«>rk  and  nc'essi 
v.eA   of  tlie   public,  to  accomplish   which  we  shall   soon   be 
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compelled  to  ask  for  the  issue  and  sale  of  the  bonds  of  the 
city,  as  authorized  bj  law,  of  such  amount  as  the  progress 
and  the  necessities  of  the  work  may  require. 

For  a  detailed  condition  of  the  works,  we  submit  the  ac- 
companying reports  of  the  Secretary  and  Superintendent 
and  Engineer. 

Respectfully  submitted. 

S.  W.  SESSIONS, 
W.  H.  LUTTON, 
WALTER  BLYTHE, 

Board  of  Trustees  of  Water  Works. 
Cleveland,  0.,  March  6,  1883. 


SECRETARY'S  REPORT. 


To  On'  li»nrd  of  Trustees  of  Water  Works : 
I  ljcn*l»v  resiHM'tfnlly  suhiiiit  my  re|>orU  iw  Secrctarv.   for 

m 

Tiio  p^'i'ipti*  f<»r  water,  inchhliiitr  jtermits,  It» 

.iiiiuunt  refumleil,  is  -         $251,094  4G 

T:  »•  111!  iimniint  «»f  tWjH^nsrs  and  repairs  is  -  ♦)ft,«)!»3  ^3 


I^^aviiik!  the  not  eariniiirs  $lStJ,3ul   4.1 

Tilt*  oornj^nilive  amounts  with  the  j»n'vious  year,  are 

Ir.'TeaM*  of  n-«-eij»is  for  water,  815,772  51* 

|.    r»M>f  of  expenses  and  n'paii-s.  (>7i»  77 


IiKTt'iifie  ijf  net  earnings.  .^ir»j»Or»  s2 

Tin*  n*i»eipts  an<l  dishnrsenients  ^f  rasli  for  the  year,  in- 
■iihiinfT  Kalanres  as  shown  l»y  tin-  ln»«»ks  *^{  this  olVin*.  an* 
AM  follii\v« : 
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RE(.'EI1*TS. 


For  water  from  A88e8Hment8.  lent)  amount  rofuudeil j  $146,284  38 

I 
For  water  by  meter  meanurc 101,348  08 

For  permits  (in  water  rent  account) 4,302  00 

For  water  workfl  bondn,  m>1<1  par  value !     100,000  00 


For  premium  on  the  Hame 

<^n  pipe  exteniiion  Account 

On  office  and  general  expense  a<!count  

<  >n  water  meter  account 

On  construction  a(*<*ount,  less  amount  refunded 

i >n  general  oxpeuM)  ac<H)unt 

< >n  engine  lioimu  expense  account 


Total  receiptt* 

Casli  in  City  Treasury  at  last  report. 
(^Otfli  in  ofllce  at  last  report    


Total. 


DISBURSKMENTS. 


For  pipe  exteuHion 

For  final  payment  un  pumpinij:  engine,  etc 

For  payment  on  new  boiler  house 

For  payment  on  ac<iuedu<'t  work     

On  construction  account 

For  landri,  etc.,  Fairinouut  renervoir. .    .    . 

On  water  meter  account 

For  expenses  at  engine  house      

For  office  and  general  expenses 

For  general  repairt>    

For  repairs  at  engiue  house    


Total  disbursementr^  Troui  City  Treasury. 
Cash  in  City  Treasury  January  11,  Iss:! 
Cash  in  olliee  January  11,  issa 


62  50 

5,334  5<'> 

690  00 

237  00 


185  95 

65  09 

27  00 

$358,596  56 

53,256  74 

1,541  81 

$413,305  11 


$277,869  21 

8,940  12 

063  27 

:ii  IH 

177  00 

31,035  50 

11,229  48 

36,544  95 

22,0(K2  52 

6,043  79 

1,88.'}  86 

$397,127  88 

15,023  89 

1,243  34 


Total 


$413,395  11 
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The  (ii«burBemciitA  include  paviuents  of  pay  rolls  uiid  all 
other  claJDis  of  the  month  of  DeoeinlKT,  allowed  by  the' 
Boani  of  Trustees  at  their  inctting  January  i\,  1883  ;  and 
the  balances  in  the  City  Treasury  is  the  amount  subject  to 
draft  after  such  payment. 

Tlie  Items  of  n^ceipts,  other  than  thos»»  embraced  in  water 
PtMJi  act-ount,  int'luded  in  the  forc^^oing  statement  of  receipts 
are 

i.ih.  \.  Ilr»ill<*r,  r<ir  u<4*<if  ilork..  I     10  uo 

1..  ft  II.  Senior,  for  |ii|ic  Hn«l  \tL\m*r 

I.AiiiBitn,  S«i-alonP  ft  Co..  for  inpe  aoil  IaIhip 

\  .  1".  Taylor,  for  rem  of  dhhh*  

llruvli  Kleotrlo  Light  Co.,  for  rlianteniK  lot-Hlion  of  \%at<*r  pi|H^. 

Wor-Mick  ManufartiiriiiK  <"•.  repairing  pi|>e"  .   ... 

II.  .1.  I{ri(l\,  for  iiiakiiig  «*l('THl«>r  ciiDnvrtlon 

•I.  T«>tinM*Dtl,  for  making  t'lovator  roniUTtion 

<*.To«n<H*ntl,  for  elfvator  connri-ti«>n 
*r»-.  .1.  II.  Prrkin^  ronntN'tioii 

II.  Ilenx-lii-n.  rnnni'otion 

K)«rh.iril  Maniifai-tiiriiig  (  o.,  ••iinn«'«-lh*ii 

!  iiinn  pai"4*nfccr  •it>|>t»t.  fur  uutfr  ini'lcr 

<  .  .t  I*.  Kailni.'iil.  for  ualrr  iiii'Iit 
Miri  ii.     f  <*iin<>tli»n  Vall«'>  K\ .,  runntTlion 

T.  W.  rornell.  ftmnii'tinn 

\.  It.  lialli^tcll,  for  v»  lh«  <M'riip  mm 

|.ani}>*on,  *H*-.«hini,  A  (  **„  f<ir  runnfriiun 

.li-iin  (i'l>fiiin<>ll.  fitr  -I'rap  in^n 
\{  r  I.       I  .  A  I*.  Kaiintatl  Co..  fi»r  n-paiiini:  leak 

\  .  <     Tn\lor.  for  rt-ni  nf  riMHii-* 

l..-iLf  <»iiiin'  Foiin>lr>,  fur  7.'i/'-.'<i  lli^  ^'rap  irnii 
^la.  *  lr\i-lai>it  <'>i\  K«irt:i'.  tiiziKiiiu  i->iiiiiiM'tri>n 

I..  ••.  A  M.  ^.  iJ).  frfitflit  i-harui-«  n>riinili'<| 

Fiifi—t  <  il>   lliiu*c.  fi>r  wai«*r  mrliT  .     . 

\  .iMijr  Kailwa\  Cn.,  rt'painn^' |>i|H>fc 

]  .•.•  '•(■iMlapMMl  4  II.,  ii.nnri-ii«*n 

Mr*.  <*«H>r|ei>  Huckham.  ft>i'  laving  pi|>«' 


IH  Kl 

*:a  tt 

imi  On 

:s 

;s 

tlSTi 

74 

15 

11^ 

ii:{ 

lu 

St 

:t4 

4H 

:s 

••• 

«: 

:!-i 

:a 

IS 

:•(• 

71 

*«2 

71 

III 

^H 

14.'. 

.•^1 

IV. 

!».'■ 

:.*. 

INI 

ii«i 

Oil 

•".••7 

.ill 

t;7 

••1 

1    _ 

1 
-1 

].i 

<■! 

i:. 

%■• 

s 

••1 

»'*'i 

P' 

1.  ■*••*" 

7'.» 

8  RBPOKT  OF  TRUSTEES  OF   WATER  WORKS. 

.June.       Mrs.  George  Buckham,  for  Inying  pipe 690  97 

F.  A.  Wadsworth,  for  wator  meter 27  00 

C.  I[.  strong,  for  use  of  steam  pam]) W)  00 

Standanl  Oil  Co.,  27  gallons  valvolino 27  00 

F.  A.  Wadsworth,  1  valve  box  cover  >*8 

•July.        V.  C.  Taylor,  rent  of  rooms 100  00 

S.  V .  If arknens,  for  two  water  meters M  00 

Brush  Electric  Light  Co.,  for  connection     117  51 

AugUbt.  Lamson,  Setksions  &  Co,,  laying  pipe 73  fi3 

J .  B.  Perkins,  connection 63  10 

N.  V.  C.  &  St.  L.  Ry  ('<►,,  ff>r  making  connection «7  28 

A  del bert  College,  for  pi)>e  couneotione    11«  55 

Smith  A  Connor,  for  connection,  Adell>ert  College l»l  1 1 

L.  s.  &  M.  S.  Rj  Co.,  for  moving  lire  hydrant IS  26 

N.  W.  Cutter,  for  elevator  connection 75  44 

<  ounotton  Valley  Ry  Co.,  for  Connection 27  ni 

Sept.        C.  (.'.  Dewstoe,  for  connect  ion 20  (io 

*'           "           '•              2:J  77 

W.  Dehen,  for  mono V  refunded 100 

N,  Y.  C.  &  St.  L.  Hy  Co.,  for  making  connection   25  06 

Northern  Ohio  Woolen  Mills,  changing  connection  34  19 

Oct.          V.  C.  TiiN  lor,  for  rent  of  rooms 1(K)  W\ 

(trantrcUi  Chemical  Works,  making  i'onuectitni 65  S2 

Nov.         'John  Whiteluw,  for  one  horse  .-sold  by  hiiii 10  00 

F.  .\.  Wadsworth,  for  ctmnection 2U  68 

H.  N.  Uayiiioud,  for  water  meter 27  00 

L.  Schlather,  for  connection     59  32 

Rol>ert  Grecnlagh,  for  conne<'tion       .                           76  3s 

Dec.          II.  Wcithcrhead,  4  )iie(!e'<  old  cement  ])ii»c 150 

Warner  iV  Swasey,  for  (MJunect  ion tw  19 

F.  A.  WadBWorth,  for  conn*»clion            .      .              .        .  22  si 

Smith  A  Connor,  for  connecti(m, 11  45 

for  :i  water  meters             Hi  no 

V.  ( :.  Taylor,  for  rent  of  rooms     100  0<» 

Ciiy  Treasurer,  for  daniaire  collcctcil  of  .1.  Marshall liX)  (H) 

For  lowerin;:  water  pipes  for  the  year                        Hi  (H» 
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U 


LVAHiKli  It  \L\N(  KS. 


Fare  of  liedgor. 


iH'Int. 


Cmlit, 


«  •■ii«tmriion 

Ksintfuni  rr^*r\iiir  (lan<1i» 
WiK^r  nirlrr* 
*  ,lf  Treaiiurpr 

Wal«-r  rrnt 
IU*n<i-  niii-taiii1tng 
lk'ii«l>  redeeiiitHl 
•lit  i>f  CI««fUn(l 


l,24:i  :tl 


iNri»,uOi»  on 

ti:*2.fl»o  (HI 

4v:i  2«i 


♦:i,i:2.fl«i:.  •*-»     ♦:*sJT2,«ii:i  an 


»ONM»S   AND   INTKHEST. 

Orit*  hiin<lred  thousjind  of  W;it<T  Works  l»on<ls  linve  l>con 
issvutl  during  the  year,  leaving'  ontstaiuling  muv  liiiiulreil 
th<>n>:i(k(l  dollars.  Tin*  hoinls  so  issued  bearinj^  intort*st 
M^rni-annually.  at  the  rate  of  :»  tM-loo  jut  o<'iiL  [>er  annum. 
•,vi*n*  sold  at  a  |»renuum  amounting  to  sixty-tw<»  dollars  and 
t'jtty  renbs. 

All  of  the  inteivsl  |S"' I, <»<><•>  aeeniint;  in    Isvj  on  Water 

W- irks  Uintls  lias  lK*eii  [)aid  from   tlio  general    interest   fund 

■  •t   th»'  <'itv.  h\it   tlie  surn   of  twi'ntv    thousand   dollars  will 

U-  transferruil  from  the  Water  Work<  Fnn«l  t«»  sueli  interest 

r'untl  to  n'inihurse  tlie  same  f«»r  a  |N)rtion   of  the   interest  so 

paid. 
• 

V»'ar!\  nH»eipts  for  water  and   the  ex|HMiditures   for   run- 

r*:ii^  ex|»onse'*   and    repairs    from    the    intnMlu<'tinn    of  lake 

Aatei  \nXo  the  eity  until  the  |»restMit  lime:  also.  tlit»  earnings 

afliT  dtHJ noting  siurli  e\i>en<Iiture8. 
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Years. 


iseo. 

1861 

1862 

1868 

1864 

1885 

1866 

1867 

1868 

18(» 

1870 

1871 

1872 

1878 

1874 

1876* 

IS76 

1877 

1878 

187fl 

1880 

1881 

1882 

*  for  fcu  intmthg. 


Receiptii  for 
Wfttor. 


RuDning 
KxpcnrH's. 


1856  to  1860 $  84,528  73 


16,798  60 

17,097  K5 

22,780  53 

28,421  :{0 

88,889  49 

40,888  01 

4r),3C8  70 

61,862  45 

57,297  98 

»2,8((9  72 

70,411  18 

80,487  44 

90,248  96 

108,481  00 

116,488  08 

114,602  13 

I40,',»35  87 

152,794  IW 

iri0,12r.  70 

l.s2,173  :V.i 

202,377  92 

23(5,221  87 

251,9m  •415 


R(!  pairs. 


$  29,845  49  ■ 

7,683  80  ' 

I 

7,768  86  ; 

8,080  19  ' 
10,011  96 
18,573  26  , 
17,846  66  ' 
14,277  18 
14,246  06  ' 
17,804  32 
18,880  13 
19,725  24 
24,382  16 
26,951  (» 
38,218  5W 
48,951  79 
57.830  17 
51,4m  59 
50,571  46 
47,18:1  44 
44,616  59 
47,61«  76 
56,4:U)  19 
57,857  47 


Ruceipts  leas 
expcDBeHaDd 
I      rvpainv. 


I     2,9))6  08 

1,784  88 

1,350  84 

1,»)1  29 

836  64 

1,958  49 

1882  21 

8,818  77 

3,686  79 

3,653  48 

8,299  56 

9,823  99 

10,155  8:{ 

6,953  49 

3,673  07 

9,515  99 

11,566  26 

15,9<i6  86 

20,673  36 

22,453  91 

11,182  61 

X,m\  13 

S,586  07 

7,-*<:{5  56 


I 


I  1,687  16 
7,375  42 
7,978  66 
13,363  05 
12,673  80 
17,862  74 
22,169  34 
22,207  89 
88,930  00 
36,340  28 
40,690  03 
40,861  95 
46,949  96 
56,888  82 
66,589  63 
67,966  30 
i5,205  70 

78.487  42 
81,649  N6 

90.488  36 
126,374  13 
146,46;)  03 
171,205  61 
18(J,y01  48 


The  earnings  for  the  year  was  airected  hy  a  reduction 
made  in  the  rate  char<!^ed  fm*  water  furnished  bv  meter  meas- 
ure,  such  reduction  taking  ctTcct  at  the  semi-annual  collec- 
tion in  October,  and  amounting  in  that  collection  to  not  less 
than  eight  thousand  dollars. 

Respectfully  submitted, 

11.  C.   HAWKINS,  jSxntari/, 
Cleveland,  February  0,  l«8o. 


REPORT  OF  THE 


Superintendent  and  Engineer. 


•  •■ 


To  thf  Board  of  Trustees  of  Water  Works : 

Gentlcmrs, — Tl»e  twenty  seventh  annual  report  of  your 
Sat>eniiteii'lent  an<l  enpiiieer  is  herewith  submitted. 

LAKE   CRIR 

Ttis^  structure  ha^  passe<l  through  the  atorms  of  another 
yf\ir  w.iiiout  apparent  chau);**  or  injury.  The  only  work 
.li)ne  \\\^A\  It  was  the  resetting  of  some  of  the  inner  braces, 
t.'it*  p:iiritmg  i»f  ihe  rooms  oirtrupied  by  the  keeper,  and  some 
niijrht  repairs  to  the  lijrht  tower.  1  would  again  call  your 
4!i«-:inou  to  the  necessity  of  taking  some  action,  in  the  near 
f  iture.  I«N>kmg  to  the  n^building  of  the  superstructare,  as 
rvnN>riim»Mi«le«l  in  former  rcportjs. 

Tl'NN'KL. 

Tuis  p.irt  of  tlie  works  is  believeii  to  l)ein  gotxl  condition, 
tiiere  ii:is  b».»en  no  intorruplion  to  the  llow  of  water  fn>m  ice 
•  •rtjther  rauses,  since  the  brief  sti>ppagt*  by  ice  in  December, 
iWU.  Theijiiality  of  water  the  .supplied  has  been  •tpial  to 
tiiat  uf  former  years,  with  tiie  exce|)tion  hereafter  noteil. 
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BUILDINGS. 

No  general  repairs  have  been  necessary  on  any  of  the 
baildingH.  Such  work  as  has  been  necessary  has  been  done 
by  the  regular  employes  of  the  Works. 

ENLARGEMENT. 

The  work  of  enlargement,  commenced  in  the  spring  of 
1880,  was  completed  early  the  past  season.  The  cost  of  the 
different  parts  of  the  work  was  as  follows : 

Boiler  honse,  work  shop,  chimney  and  founda- 
tions,          $28,815  79 

Ten  million  gallon  engine  and  three  boilers,     -       59,850  35 
Aqueduct  and  two  pump  wells,  -  9,577  43 

Thirty-inch  main  pipe,  8,212  feet,  79,129  54 


Total  cost,  $177,378  11 

The  estimated  cost  was  $200,000. 

Of  the  thirty-inch  main  pipe  laid  in  connection  with  this 
work,  1,326  feet,  costing  $12,708.73,  was  laid  during  the 
past  season,  and  is  included  in  the  length  of  that  size  of 
pipe  given  under  the  head  of  main  pipes.  The  cost  of  the 
two  improvements  arc  then  as  follows  : 

Enlargement  as  shown  above,         -         -         -     $177,373  11 
Extension  of  main  pipes,  less  that  above  noted,    131,565  21 

Total  cost  of  the  two  improvements,     -       $308,938  32 
The  bonded  debt  of  the  city  was  increased  only  to  the  ex- 
tent of  8100,000  to  carry  out  these  improvements ;  the  bal- 
ance has  been  paid  from  the  surplus  income  of  the  Depart, 
ment  accruing  during  the  three  years  of  construction. 

MACHINERY. 

As  will  be  seen  by  the  report  of  Mr.  Doty,  engineer  in 
charge  of  Pumping   Works,  all   the   different   engines   and 
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lK>iIers  are  in  gocxl  rcj>air.  I  heartily  concur  in  his  recom- 
men*latii»n  regan ling  alterations  in  the  suction  pipes  of  the 
Cornish  engines,  and  would  add  that  the  work  cannot  be 
o.mipleli'd  any  i*»o  s(X)n  for  the] safety  of  the  works. 

RESERVOIR. 

During  the  early  j>art  of  the  month  of  July,  complaints 
were  received  at  il»c  oftice  from  water  takers  on  the  weat 
side  of  the  river,  particularly  from  those  in  the  immediate  vicin- 
ity of  the  re?K*rvoir,  that  the  water  had  an  exceedingly  dis- 
agreeahle  taste  and  odor  of  tish.  Direct  pumping  was  com- 
menee«l  on  the  17th  of  th<»  month,  and  the  water  drawn 
off  from  the  reservoir,  and  the  basins  thoroughly  cleaned  by 
the  :22nd.  After  <1irect  pumping  was  commenced,  no  fur- 
ther complaints  wore  heard,  though  the  water  for  several 
d;iVii  after  was  not  eniirelv  free  from  this  taste  and  odor. 
Water  taken  from  the  shore  of  the  lake  at  the  same  time, 
wa.-*  foutiil  U)  1)0  similarly  affected,  the  trouble  was  thus 
traced  to  its  .«»urce  —  L:ike  Krio. 

Our  water  has  Iw^en,  heretofore,  singulnrly  exempt  from 
^  i«  ii  •*o!itaminatioii,  when  we  consider  that  nearly  every  town 
niA  t'llv  :ii  l)ie  couiilrv  is  periodicallv  atlliulei.1  in  the  same 
rii.isjnHr.  mid  from  the  same  cause.  Investit:ation  into  the 
ca'i-^*  of  this  trouble  in  manv  of  the  eastern  cities,  bv  ex- 
j»»-rt-.  Ikis  letl  to  a  theory  now  almost  universally  accepttnl, 
iuixX  It  is  4aus»Nl  by  the  tlecay  of  a  low  form  of  aquatic  veg- 
euition.  rt-iultiuL'  subsetpiently.  in  fermentation  of  the  water. 
A!"  :iiithonties « Ml  t lie  subjt.vt  agree  that  the  water  Mt  huch 
tunes,  while  tlisa«i:riM*abli\  rnntainit  nuQiiiuj  deleU rious  to hvaWh 

MAIN  rirKS. 

The  liiie'i»f  8n-incli  main  pi|H\  laid  from  the  pumpinj: 
w«»rNS  t«»  the  intersection  ..f  Water  and  Superior  streets  in 
I'^'Mi.  hiL-B  l>een  exten<le<l  tlmmgh  .Su|HTi«)r  and  Krie  strtvls. 
Euclid  avenue,  Brownell  and  S<*ovill  streets  li»  Willstui  ave 
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nue,  and  in  Willson  avenue  from  Scovill  to  Quincy  street 
A  24-inch  pipe  has  also  been  laid  in  Willson  avenue  from 
Garden  street  to  Quincy  street,  where  it  is  connected  with  a 
36-inch  Y  pipe,  from  which  a  main  of  that  size  is  to  extend 
out  Quincy  street  to  the  new  reservoir 

At  the  intersection  of  Ontario  and  Superior  streets,  a  20- 
inch  connection  was  made  between  the  30-inch  and  old  20-iuch 
main.  A  similar  connection  was  made  at  Erie  street  and 
Euclid  avenue.  A  20-inch  branch  was  laid  in  Euclid  ave- 
nue at  Browneli  street  ready  for  extension  east  at  any  time 
in  the  future.  At  Forest  street  and  Scovill  avenue,  a  12- 
incli  branch  was  laid  north,  and  one  of  10  inches  laid  south 
from  the  30  inch  main,  the  10-inch  pipe  in  Scovill  avenue 
was  also  connected  with  this  16-inch  branch.  A  30-inch 
branch  Wiis  laid  in  Willson  avenue,  south  of  Scovill,  to 
which  another  main  of  the  same  size,  running  across  the  city^ 
south  of  Woodland  avenue,  may  be  connected  at  some  fu- 
ture time.  A  24-inch  cross  was  also  put  in  the  main  of  that 
size  in  Garden  street  and  Willson  avenue,  providing  for  an- 
other main  from  the  north.  To  these  branches  other  mains 
can  l)c  attaclied,  as  the  increase  in  the  use  of  water  may  re- 
quire, without  interrupting  the  supply  to  make  new  connec 
tions. 

The  lenojth  of  30-inrli  main  pipe  laid  was  15,003  feet,  at 
a  cost  of  $137,217.44,  including  gates,  special  castings,  and 
every  other  expense  necessary  to  complete  the  same,  making 
the  cost  per  foot  §9.14  OlO.  The  length  of  24-inch  main 
laid  was  1 ,009  feet,  at  a  total  cost  of  $7,050  50  or  0.99  3-10  per 
foot,  the  total  cost  of  both  i)ipes  was,  therefore,  $144,273.1)4, 
the  estimated  cost  was  §155.000. 

Including  twenty -eight  feet  of  20-incl),  and  seventy-three 
feet  of  10-inch,  there  was  laid  during  the  year  16,113  feeU 
or  three  miles  273  feet  of  main,  besides  955  feet  of  16-inch 
cast  iron  pi])e  laid  to  replace  the  same  length  of  wrought 
iron  cement-lined  pi])e. 
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With  tlie  (.exception  4>f  one  |»i[Ki  broken  at  tlie  westerly  Hue 
of  Moiiiiiueiital  Park,  hy  the  settlement  of  the  ground, 
where  the  {>i()e  laid  la.st  year  was  connected  with  that  jaid 
through  the  Park  two  years  Injfore,  there  has  ni>t  heen  a 
leak  U|>  to  this  time  in  all  the  main  pipe  laiddurini:  the  year. 
This  fact  is  nientiono-l  its  a  just  reeot^nition  of  the  care  and 
skill  of  the  men  who  had  immc<.liate  charge  of  testing  and 
laying  the  pipes. 

The  total  length  of  main  pipe  now  \n  use,  from  16  inches 
to  3*)  inrlies  in  diameter,  is  13  miles  3,01S>  feet. 

I  Won  hi  again  urge  the  neceasity  of  laying  a  new  30-inch 
main  pipe  from  the  pumping  works  south,  for  the  supply  of 
the  south  and  west  sections  of  the  citv. 

I»ISTRIHl'TIN<;  riPK. 

The  length  of  distrihutiiig  pi|»e  of  the  liillercnt  sizes, 
fp»ni  .*!  ihfho  lt»  12  inrh«'s  diameter,  laid  during  the  vcar 
wa.*«  VI  milt>  4.3 4 1»  feet,  inaking  the  total  length  of  that  kind 

•  •f  pijH*  in»w  ill  use.  IW  iiii.i-.s    1.n*<3    feet,  wliicli.    added   to 
'.■i.iin  pi|»e  laid,  makes  a  lota!  of   lo*J  miles  l,l»«»*J  leet. 

IhirifiL'  th»'  year  1  mile  4.T*U  fict  «»t   pipe  \vas  reiaid. 

In  adijition  III  the  lal»or  |K.Tformed  in  laying  |»ipt*.  it  will 
\m-  >vij  i'V  tli»' a<*<*«>mpaiiying  taMethat  pip«*  has  U'cn  lowered 
;i:  a  iarje  nunilH»r  of  stn*els,  making,  in  tlie  airgreiial*'.  a 
ieru'lii  nf  '»  nii!«*s  l.T'W    f<'et. 

[ri  i*iin'iect:'»n  witli  t)ii>  woik.  I.<>."i2  M»rvice  pipes,  having 
a  !t»la!  length  of  \  nuli*s  4.3o»»  fi'^t,  wt'ie  l'»wrn*tl  to  a  di'plii 
Ih'^iw  anv  ilariiicr  ot  frost.  Tiie  l«»la!  !etii:tii  of  in-nt'li 
'•piMinL  to  an  avcragr  drffth  •»{   six  irri,  was  iirarly  li*^  iuile>. 

'!'•:••  irniihrr  ttf  ni*w  .•*ti>p  gale>  >«'t  vv.i>  ^1.13  .   t»f  tiii>  niMii 
•p^r.  41   vvtTt*  ■*#•  f  ti>  take    the    p!a«<'    •»!     smaller  mt   dt-fccfiv^ 

•  •lit;*  rfrn«»ve«l. 
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The  total  number  now  in  use  is  2,741.  Of  these  79  are 
in  haain  pipe  lines,  12  of  which  were  set  during  the  past 
season. 

FIRE   HYDRANTa 

There  are  now  in  use  1,264  public  fire  hydrants,  140  of 
these  were  added  during  the  past  year,  and  26  have  been 
changed  from  8-inch  to  larger  sizes. 

The  accompanying  tables  give  detailed  information  re- 
garding the  work  above  described. 

SERVICE   PIPE8. 

The  number  of  new  service  connections  made  with  the  dis- 
tribution pipes  was  1,392,  in  addition  to  these  62  abandoned 
numbers  were  re-issued.  The  total  number  of  connections 
of  all  sizes  is  now  14,41>2  There  are  1,069  connections 
turne^l  off,  some  are  not  extended  beyond  the  stop-cock  and 
others  are  abandoned.  The  number  in  use  on  the  last  day 
of  December  was  12,92o,  an  increase  for  the  year  of  1,437. 


CONNECTIONS  MADE  IN   1882. 


s 

inch. 

i 

1 

U 

1* 

2 

A 
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1316 

13 

13 

2 

4 
18 
14 
12 


Ti)tal  in  l8Si^,        -  -  1392 
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TOTAL  OONNBCTIOXS. 


J-inch. 

i  •• 

I 

li  ■• 

H  •• 

•»  i. 
•» 


•; 


Total  of  all  size^. 


ISfiST 

427 

185 

0 

32 
117 

2 
55 
77 

1 

14492 


METBRS. 

I'linn^r  the  year,  215  new  meters  have  been  set  These, 
adfleil  to  the  number  previously  in  use,  make  a  total  of  702 
Vie!<'>nf;in;!  to  this  Department. 

There  are  57  hydraulic  elevators  and  2  organ  motors,  to 
eai-h  of  which  is  attachcil  an  inilicutor  for  recording  the 
inatttitv  of  water  used. 

Tht^  followinjLT  table  gives  the  kind,  size  and  number  of 
nirtcrs  in   ii&o. 


Kiifi  "f  >I«*l«"r 


\  111     1  III.   Pj  lu   i  lu.   :i  in.    4  in.  Tot'lii 


W-n*ituft*in  l*itti*n 
I'.i.l  X  Kit-  I'lfton 
Ka.    A  r:tt*  i:<'l.tr> 

'  r>«  D  l:Mtar> 


:hi:t       17.'.        Us        7n        :» 


1 

1 

11 


I  1 


10 

•i 


I  "lalt 


;:i'.»      i!»i        UN 


:a»         H      7(ti 
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The  increase  in  the  quantity  of  water  measured  in  1882 
over  1881  was  111,738,750  gallons.  The  total  quantity 
measured  last  year  was  927,341,250  gallons  —  being  an  av- 
erage of  2,540,601  gallons  per  day,  or  a  little  moic  than  one- 
fifth  of  all  the  water  pumped. 

The  quantity  of  water  that  may  be  used  daily  by  the  pay- 
ment, semi-annually,  of  the  different  sums  named,  is  shown 
in  the  following  table : 


■    ■  ■ 





f 

Semi-annual 
Payment. 

Galloni 

1 

!*  per 

day. 

Seini-annnal 
Paymeut. 

Gallons  per  day. 

$5  (X) 

275 

110  00 

880 

$6  00 

1 

830 

18  00 

969 

7  00 

1 

»84 

20  00 

1,098 

8  00 

1 
1 

440 

22  00 

1,307 

9  00 

494 

24  00 

l,:i20 

10  00 

Ui) 

2»3  00 

1,428 

12  00 

vm 

2S  00 

],53(( 

14  00 

1 

768 

:io  (K) 

1,648 

DISTKIHUTION 

The  total  quantity  of  water  pumped  during  the  year  1882 
was  4,494,r)38,r);^()  gallons,  being  a  <lecrea8e  of  352,070,827 
gallons,  or  nearly  one  million  gallons  per  day  from  the  year 
1881 ;  while  the  increase  in  the  number  of  water  takers  wns 
1,437,  or  11  12-100  per  cent. :  the  decrease  in  the  ([uantity 
of  water  pumped  amounted  to  7  27-ln.)  per  cent. 

This  decrease  is  due,  in  part,  to  eacli  of  the  following 
causes,  namely  :  The  mild  winter  weather  during  the  year, 
making  it  unnecessary  to  allow  water  to  run  to  ket-p  service 
pipes  from  freezing;  the  mild  summer  w^euther,  with  fre- 
({uent  rains,  reducing  the  <iuantity  of  w^ater  required  for 
lawn  and  street  sprinkling;  and  lastly,  to  the  saving  of  waste 
directly  effected  at  the  places  where  meters  were  set,  and  in- 
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•lireotlj  thi*  moral  effect  of  the  setting  of  meters  upon  others 
who  were  wasteful. 

Tljcre  is  ni>  doubt  that  a  few  meters  set  in  a  neighborhood^ 
from  timt"  to  time,  have  tlic  effect  of  making  all  other  water 
taker*,  who  are  knowin^^  to  the  fact,  more  careful  to  guard 
against  waste.  The  average  water  taker  who  pays  for  water 
f»y  aii.st'ssiiient  rales,  has  a  natural  hc)rror  of  water  meters^ 
but  an  ins|>eetiun  of  the  table  under  the  head  of  meters,  will 
ouiivinct'  anyone  that  measured  water  is  a  cheap  commodity. 
The  most  anient  advocates  of  meters  are.  generally,  those 
who  juy  for  measured  water. 

The  e«.it»t  of  pumping  each  million  gallons  1<N)  feet  liigh 
was  !r!.\HN 

EXTENSION  OF  WORKS. 

Tiie  Icvation  of  the  new  low  service  reservoir  at  Fair- 
riiount  >tn*t>t  having  1>een  decided,  a  |>ortion  of  the  land  has 
been  purol):L«^ed.  and  appr«»priation  suits  ha%'e  l>een  com- 
riifn-.'cd  lt»  a«*ijuire  posse.*v*iioii  of  the  ivnuiinder. 

Surveys  are  now  being  made,  and  plans  au«l  >|>eci(icati»)ns 
Hil!  l-e  prepared  as  .snon  as  j>rartii*able,  so  that  the  work  may 
'•*_•  ■'. .iiwiicnccd  al  an  early  day. 

T**  e'irn[»ltrle  the  entire  enlargement  and  extension  of  the 
wufKS  as  conti*mplattx1,  within  the  time  in  which  it  can  lie 
d««ne.  it  will  U'  netvss;iry  to  place  a  large  |)ortion  of  it  under 
•••»niract  durinL'the  coming  spring,  and  1  can  s(»e  no  gcKxl 
reaS4in  whv  th»»re  should  be  anv  furtiier  delav  than  niav  bt* 
nr-ct-^sary  to  issue  and  tlisjH>se  of  the  bonds  and  let  the  con- 
tr.ic's.  fnra  large  part  of  the  work. 

I  w.»uld,  therefore,  rt»commend  that  contracts  U*  let  as 
f"ll'iws  : 

F«»r  tin*  ortin<:h  main  from  Willson  avenue  tt)  the  low  ser- 
vii-e  ps<*rvoir  at  Kainnount  ."Street :  for  thcSOineh  main  from 
tiie  hii^h  service  pumping  works  to  the  hi i»h  service  reservoir; 
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for  the  high  service  entrine  and  boilers  ;  for  the  extension  of 
the  boiler  house  at  the  old  pumping  works ;  for  a  ten  million 
gallon  pumping  engine  and  three  boilers  for  the  low  service 
pumping  works,  and,  as  soon  as  plans  and  specifications  can 
be  prepared,  for  the  construction  of  the  high  and  low  ser- 
vice reservoirs,  and  high  service  engine  and  boiler  house. 

With  these  parts  of  the  works  under  construction,  the 
whole  can  be  so  nearly  completed  that  water  may  be  fur- 
nished to  the  high  service  district  within  two  years. 

A  large  number  of  petitions  for  pipe,  carried  over  from 
last  year,  that  could  not  be  granted  on  account  of  the  late, 
ness  of  the  season  when  received,  will,  if  granted,  enable 
the  pipe  layer  to  make  an  early  beginning. 

In  view  of  the  large  amount  of  work  of  this  nature  that 
may  certainly  be  anticipated  during  the  year,  I  would  siv^- 
gest  that  the  contract  for  the  season's  supply  of  distributing 
pipe  be  let  as  soon  as  bids  can  be  received. 

The  funds  at  your  command  will  enable  you  to  lay  a  lar^re 
quantity  of  such  pipe,  and  thus  afford  water  facilities  to 
streets  and  districts  not  now  supplied. 

Respectfully  submitted. 

JOHN  WniTELAW, 
Superintendent  and  f/ngineer. 

Cleveland,  O.,  February  6th,  1883. 
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Pumping  Works. 


To  the  TruHtee/f  of  Clemland  WaVr  Works: 

<ientlemcn,  Tlie  year  ju8t<*loscd  has  been  a  very  unevent- 
ful one  at  the  pumping  works.  The  boilers  and  machinery 
having  always  been  ready  to  meet  the  demands  upon  thisde- 
}Kartfnent  in  a  manner  satisfactory  to  those  in  immediate 
charge,  and,  I  trust,  to  your  honorable  l>ody. 

Hendkkson  Engines 

As  reci»mmende<l  in  my  last  rei>ort,  the  Henderson  engines 
wt*re  withilniwn  from  regular  service,  April  6th,  for  repairs. 
Owinir  to  llie  crowded  cvnidition  of  the  machine  shops  this 
work  wa<  not  (Nunpleted  until  .Iiinc  1st.  The  nature  of  the 
r»-pairs  <-on»istod  chietly  in  rclitting  the  trunk  pistons  and 
putting/  in  \\v\\  piston  rings,  so  adjusted  as  to  allow  the  pis- 
tt>ri  |»»Tfect  fn*c<h>m  to  follow  the  bore  of  the  cylinder,  just 
the  reverse  i>f  tin*  original  jilan.  which  attempted  to  hold  the 
l•i^Ton  in  a  central  position,  without  rcsrard  to  mechanical 
imiH*rfei*ti«)ns  incident  to  tlu»  i)eculiar  construction  of  the  en- 
gines. SubstNpiont  exj>cricncehas  proved  this  change  highly 
b'-nertuMal.  as  the  engine  is  relieved  of  a  large  amount  of  un- 
Tjec**ssary  friction.  This  inijmn'cnienthjis  only  been  applied 
t«»  llf  !»orth  cylinder:  the  condition  of  the  other  piston  Wiis 
SNvh  that  immediate  attention  did  not  seem  necessarv.  At 
the  proper  time.  howi*ver,  with  your  approval.  I  shall  make 
the  same  change  in  the  nouth  piston. 
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No.    1    WORTHINQTON   ENGINE. 

Continues  to  give  good  satisfaction.  Six  and  a  half  years  of 
of  almost  constant  work  has  failed  to  develop  any  of  the  defects 
pointed  out  by  those  self-styled  mechanical  engineers  who 
advertized  their  ignorance  so  extensively  through  the  city 
papers  at  the  time  these  engines  were  in  course  of  erection. 

No.    2   WORTHINGTON   ENGINEa 

At  the  date  of  my  lastaimual  report  No.  2  engine  had  just 
been  started  to  see  that  everything  was  in  working  order, 
previous  to  putttng  the  walnut  lagging  upon  the  cylinders, 
&C.,  since  that  time  they  have  been  completed  in  a  manner 
highly  complimentary  to  the  builders,  and  satisfactory  to 
those  in  charge.  Reference  to  the  tables  showing  duty  of 
the  separate  engines  will  show  a  duty  for  these  engines  much 
greater  than  No.  1  has  shown.  Much  of  this  difference  is 
due  to  improvements  upon  the  engines,  but  the  greater  share 
can  be  attributed  to  the  great  evaporating  power  of  the 
l)oiler8  attached  to  tliis  engine. 

The  Cornish  Engines. 

These  old  patriarchs  still  occupy  a  prominent  place  on  our 
list  of  machinery.  Their  days  of  usefulness,  however,  are 
about  numbered,  unless  steps  are  taken  to  lower  their  suc- 
tion pipes.  The  reasons  for  this  are  clearly  set  forth  in  my 
annual  report  for  l.'SSl,  and  the  practicability  of  doing  it  has 
been  carefully  considered  by  your  superintendent  and  my- 
self, in  which  we  agree  that  it  can  be  successfully  done. 
With  this  accomplished,  many  years  of  valuable  service  may 
reasonably  be  expected.  They  are  in  good  repair  and  run- 
ning whenever  the  demand  will  admit 
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Engine  Ricpairs. 
The  repairs  upon  the  Henderson  engine  previously  re- 
ferred to  are  included  in  the  item  Engine  House  Repairs. 
The  other  engines  nee<led  only  such  repaii-a  as  could  be  made 
at  the  works  with  our  regular  force,  thr  expense  of  which 
will  api^ear  in  the  secretary  s  report  of  pumping  department 
running  ex]>enses. 

Boilers. 

Our  boiler  capacity  remains  the  same  as  last  year,  viz, 
two  cylinder  tubular,  seven  marine  tubular,  and  six  Cornish, 
all  in  goo<l  repair.  Very  little  expense  luus  been  necessary 
the  j>ast  year  to  keep  them  in  order. 

The  same  lack  of  capacity  exists  in  the  south  building, 
mentioned  in  my  last  report,  and  I  sec  no  remedy  for  this 
evd  aside  from  that  recoinmendeil  at  that  lime. 

Recommendations,  Kic. 

In  my  n*|K)rt  for  I'Sbl  your  attention  was  called  to  our  in- 
ade<|uate  pumping  capacity.  In  that  rr|»ort  it  was  recom- 
mende*!  that  the  pumjjing  taciliiics  lie  iiu-rrased  by  at  least 
one  ten  million  gallon  pump,  and  three  boilers  for  the  same. 
I  neetl  t>nly  to  say  here  that  the  same  reasons  that  prompted 
lht>se  suggestions  at  that  time,  still  exist.  Tlu*  same  dangers 
sL:in.»  us  in  the  face  At  timcis  we  are  obliged  to  run  ev»»rv 
available  engine  to  keep  up  the  supply.  Tlier»'fo|.\  in  view 
•  •f  the  fart  that  a  new  engine  cannot  l»e  si'cured  in  time  for 
the  coming  warm  went  her,  1  would  n  nMunjend  that  the 
Corni.sh  pump  suctions  be  extendi*^!  at  once,  s«)  that  these 
«*ni:nit»>  mav  1m.*  nf  service  aijain.  Thcv  tn-cupv  valuabh* 
*p:ice  aTid  considerable  expense  h:i>  bcfu  incuncd  resettin;: 
the  Injilers  in  the  new  boiler  Iioum';  als  »  inakiiiL:  steam  pipe 
aod  other  connections.     A  compamtively  small  additional 
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outlay  in  this  direction  will  throw  another  safeguard  around 
our  present  somewhat  dangerous  circumstances. 

The  experiences  of  the  past  year  confirm  my  opinions,  as 
expressed  in  my  report  for  1881,  in  regard  to  a  new  ten 
million  gallon  pump  with  boilers,  boiler  house,  etc.  I  am 
aware  that  all  this  is  contemplated  in  connection  with  the 
new  reservoir  and  general  extension  of  the  works,  but  as  we 
cannot  expect  to  enjoy  the  benefits  of  all  these  improve- 
ments within  the  next  two  years,  I  would  suggest  that  the 
extension  of  the  pumping  works  should  receive  your  earliest 
attention,  without  regard  to  the  reserv-oir.  If  the  new  res- 
ervoir was  available  at  this  time,  the  present  pumping  ca- 
pacity would  be  sufficient  for  some  time  to  come,  but  with 
no  storage,  we  should  have  machinery  hold  in  reserve  of  a 
capacity  50  percent  in  excess  of  the  maximum  quantity  of 
water  used. 

Schedule  showing  gallons  of  water  pumped  and  coal  con- 
sumed in  pumping,  percentage  of  coal  consumed  and  water 
pumped  by  each  engine,  contract  price  of  coal,  coal  con- 
sumed, and  cost  of  coal  for  raisin.L^  one  million  gallons  into 
reservoir. 
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Sinoe  my  re|K)rt  for  1881,  our  blacksmith  shop  has  l)een 
vicirtially  provided  with  tools,  viz. :  A  forge,  bellows,  aiivi!* 
nnd  other  rniscellaneons  small  tools,  accessories  to  such  an 
establishment :  but  our  machine  shop  is  just  the  same  us  at 
the  date  of  my  last  report.  The  present  year  will  doubtleps 
.-ec  this  shop  provided  with  such  tools  as  our  necessities  re- 
quire, anil  will  l>e  highly  appreciated  by  us. 

Tables  ijriving  the  amount  of  work  done  by  the  dilTeiiMit 
enirincs  during  the  past  year,  also  showing  all  the  work  done 
unt'e  the  works  were  started,  are  herewith  appended,  to  which 
yonr  attention  is  invited. 

Ke8|>ectfully  submitted. 

It  DOTY,    Engineer  in  Chargf. 


TABULAR  STATEMENTS. 

The  following  pages  contain  tabular  Htateinents  showing  the 
work  of  engines,  distribution  of  water,  extension  and  laying 
•if  pipes,  location  and  number  of  stop  gates  and  hydrants 
M*t.  a>»stract  of  expen<litures,  dro. 
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KECAPITULA.TION  OF  HYDRANTS  FOR  1882. 

Ilvdrantti  sc't  In  1SS2, :{  inr-li  1 
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CISTERN  COXNECTKD  TN  1882. 
Trumbull  street  J",  fei-t  K.  of  Solon  an«l  *24  feet  \.  of  S.  L.  of  Trumbull  street. 
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SCIIKDULE  SIIOAVrXc;  THE  TOTAL  AND  AVEKAGE  QUAN- 
TITY OF  WATER  IM  MPEl)  EACH   YEAR  SINCE 
THE  BE<; INNING  OF  THE  WORKS. 


Years. 


18.'.; 

IHS-S 

lH.-,9 
m\] 

1><62 
184» 

m'A 

1SIJ7 

IWW 

1S(KJ   . 

Is70  . 

1.S71 

1K72 

1873 

1874   . 

ls7:i 

lN7«i 

1S77. 

1X78.. 

187J».. 

1880.. 

18K1.. 

18X2.. 


■  "t 
"1 


] 


■-'■        —:■__: 

'     r 

Cvallon^  I)iHti'ibutc<l. 

_ 

1 

Per  vcar. 

1 

F 
Pjt  <lay. 

1 

.ach  inhab- 
itant per 
tla  y          1 

p]acli  con- 

biiuier  per 

<lay. 

Per  cent,  of 
Increase. 

M 

l-i7,l'«;2.2iM 

:UN,(Uii 

7  7f") 

110.08 

••        •••■••■      • 

U2jr>a,4:{i 

3118, 4<;7  1 

S.37 

98.44 

L1.7D 

19s,284,0y<) 

513,107 

11.31 

1)1 .27 

89.4S 

2tW,L>2<),;t.">l  . 

710,1)84 

14.11 

1 

101.." 

81>t7 

322.17.-.,02:i 

8M,:.0i) 

ir.  32 

114  50 

njB\ 

U(Mi.ri73.0?»2 

l,01ii,71U 

in  47 

120.. -i7 

U.74 

42<),7«.M),S7r, 

lJ52,K7."i  , 

20  97 

117.:>4 

ItM 

470,114,22:. 

i,y(M),s:)8 

21  W 

12:1.8!) 

U.U 

517.2»51,<K>r. 

i,4i7,ir»:{  ' 

21  80 

122  70 

8,M 

.V<7,372,22(» 

i,r,09,2ns 

22  3r» 

124  20 

1S.S5 

tKK5.:U5'J,37:) 

l,l»07.8«Jl 

23  s.", 

115.98 

18.6B 

7tiS,7s(;,J»7r> 

2,10IJ,2(M 

24.77 

110  (>8 

10.40 

s(w.«j:M'.,i2r. 

2,4JJi,.s:Jl» 

27  3(i 

120.20 

lB.ftt 

l,12(;.2iS.VfO 

3,(»8.'i,5:.s 

30  S<i 

113  20 

2ft  J8 

i,y(57,r.2i,i(X) 

3,74«5,'W7 

3.'i  lis 

124.  iH) 

21.4K 

I,r>s«;,37(),s9:. 

l,M7,:»71 

10  07 

131  01 

2S.67 

l,>«ii»,7i».s,H:!.'» 

:» ««n.'.,:i;;o 

13  ()('• 

137.71 

10.83 

2.05<).2o2,*«Ki 

:./>2:..i:)U 

45.3(1 

in. 10 

».0S 

2,2n;,77r>.8iG 

«"..()7:J.:'.:» 

U   (Ml 

13<;.0.') 

8.19 

2,3l«).225,403 

••.,:.7:;,-j2o 

!'.»  22 

131.28 

8.18 

2,82(),:i2«,(i74 

7,72(;,l»2«i  • 

:.:,  01 

142.24 

17.56 

2,8'.W,l.M(i,s2:j 

7,*.»:^'>,sS2 

.M   13 

133  o:» 

S.67 

3,4:.o,27VJ.M 

i),4rH;,4iw 

•  'i2  •!«» 

145.01 

19.48 

3,72.',<«j:5,021 

lU.17l),4ril 

**.'  .  2.') 

U.-i  23 

7M 

4,847,2«»,:i6:i 

13/>'J,02:)  . 

7»"i.7t; 

102.31 

90.10 

• 

4,41)4,.':  jx,:i:5ii 

12.313,804  1 

(IS  41 

13r>  04 

7.27 

TWEXTY-EIGIITFI 


ANNUAL    11  E  P  O  R  T 


OP  TUK 


BOARD    OF 

TRUSTEES  OF  WATER  WORKS 

TO  THE 

CITY    CDUNCIL, 

TUUETIIFK  ^ITll   TilR 

REPORTS  OF  THE  oriKEUS  (>F  THE  HOARD. 

For  the  Year  ISSa. 


ri.EVKI.\M».  o.: 
lloMi:  n  l-i  I^IIIM.  (  ••. 


THE  NEW  YOI-:i' 

PUBLIC  LIBRARY 

P105137 

ASTOR,  LCNOX  AND 
TILD&N  FOUNDATIONS. 


Trustees'  Report. 


To  iht  lionorabU  Mnyor  and  City  Council  of  Cleveland  : 

iic!(TLKMF.N:  Thc  Undersigned   would  respectfullj  submit 
thiji.  the  twenty  eighth  annual  report  of  the  Trustees  of  Water 
Works,  together  with  th«  reports  of  the  Secretary,  the  Super 
intenJent  and  Engineer,  and  the  Engineer  of  Pumping  Works. 

The  receipts  for  water  for  the  year  amount  to  1274,014.15, 
the  expenses  and  repairs  to  $73,210.82,  leaving  the  net  earn- 
ings $201,403.33,  being  an  increase  in  receipts  over  the  pre- 
vious year  of  $22,619.69,  and  of  net  earnings  an  increase  of 

$i:i,ioi.yo. 

Thc  expenditures  for  permanent  improvements,  including 
lands  for  Reservoir  sites  and  high  service  pumping  station 
were  as  follows: 

Mais  |>;pc«, »  and  M  inch,  Indading  TaUet  and  labor  laying  tame  |1&3,'^.«  42 
Ditirituting  pi|>ct,  inrlmling  ralvea,  fire  hydrant*,  and  labor  laying 

•*me 1S1,440  1» 

Lao'l  fur  FaimouDt   RcMrrolr  and  pumping  station  and   coat  of 

appraprialion 28,333  &1 

Land  for  High  Service  ll««er voir luJAO  83 

C  ^b t r«r ti »r»*  mt I matea  Fa irroount  Reservoir 45,3:!8  :;» 

C"Otrmcior«*  e«tima(e*  High  Service  Ko«ervoir      lO.TSl  53 

E«ti mate*  for  adilition  to  boiler  houae  .     ..           21.279  26 

L»timatr«fi»r  new  boilera  and  fitting*  ..           ...  11,532  00 

Water  Mctrr*  and  setting  same      lO.AM  2* 

i>ib«r  itcmt  of  coat  of  permanent  improvementa    22,614  11 


Tolal  payment*  fur  land<»  and  permanent  impmvementt.  I445.(>u0  7& 


4  REPORT   OF   THE  TRUSTEES    OF  WATER  WORKS. 

Two  himdred  and  fifty  thousand  dollars  of  City  bonds  for 
water  works  purposes  were  issued,  and  tbe  proceeds  used  in 
part  payment  of  the  above  expenditures,  the  balance  being 
paid  from  the  surplus  earnings  of  the  department.  Further 
issue  of  bonds  will  be  necessary  to  complete  the  work  now 
under  contract,  an  I  fjr  main  pipes  connected  with  the  distri- 
buiion  system  of  the  high  service  district. 

Contracts  entered  into  and  the  estimated  amounts  to  be 
expended  under  them  are  as  follows: 

Fairmount  Ileaervoir,  wilh  McKcyDOld^  &  Co.,  estimated  amount. . .  $S69,184  50 
Uigh  Service  Reservoir,  AviDi  Messrs.  Hall  &  Freeman,  estimated amt.  120,891  06 
New  lK)iler  house,  with  Messrs.  Uhl  &  Kostering, estimated  amount. .       20,818  43 

Three  steel  boilers,  with  the  Globe  Iron  Works  14,985  00 

Fittings  by  the  pound  and  piece.  Main  ])ii)C,  30  in.  and  86  in.,  with 

Silas  Merchant,  estimated  amount 166,300  60 

Pumping  engine,  Henry  R.  Worthington 84,600  00 

The  report  of  the  Secretary  furnishes  information  in  detail 
of  the  fin  meial  condition  of  the  department,  and  shows  a  very 
gratifying  increa^^e  in  revenue. 

The  report  of  the  iSupcrintendont  and  Engineer,  and  the 
Engineer  in  charge  of  Pumping  Works  show  the  condition  of 
the  works,  and  the  progress  of  the  new  enlargement  so  fully 
that  anything  idditional  from  us  would  only  be  repetition. 
The  suggestion  in  both  of  these  reports  that  \he  old  Cornish 
engines  be  taken  out  and  used  for  the  High  Service  works, 
merits,  and  will  receive  from  us,  careful  consideration.  We 
will,  with  your  cf)  op.M'at.ion,  endeavor  to  complete  the  im- 
provements now  in  progress,  at  the  earliest  date  practicable, 
consistent  wit.h  safetv  and  the  substantial  construction  de- 
manded  in  woik  of  this  character. 

We  estimate  the  cost  of  the  work  to  be  done  during  the 
ensuing  year  as  follows: 
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C«ilncl«n'aitlmmltt»  Falrmonot  RcMrvoir $300,000  00 

**                 **          Kinsman  kt root  RoMrroir 110.000  00 

new  boilen .    .  10,000  00 

Mita  pip*  voder  eonlract  00,000  00 

**       **     tolMtaldeonthof  Klntinanftireet. 70.0U0  00 

DUiribatlog  pipe,  lo  9  icrTice  dUtrict .  . .  180,000  00 

Sab-aaint  and  diMnbuilng  pipe  In  18lh  ward 60,000  00 

High  Scr*  lee  Cnglne  IIoum  and  Eogtuci lOO.OUO  00 


Total  eetlmaiet  for  pennaorDt  improremcnU $730,000  00 

Add  operaimg  cxpeiuea  and  ordinary  repairs  . .     . .          7\u00  00 

ToUl  aollclpatcd  expenditures $a05,000  00 

Dcdaet  estimated  receipts  for  water SVO.OOO  00 


A»oamt  of  booda  required $515,000  00 

Water  is  supplied  to  the  different  departments  of  the  city 
free  of  charge,  lor  use  in  public  buililings,  paiks,  cemeteries, 
etc,  through  130  supply  pipes  and  throu<;li  26  to  hospitals 
and  charitable  institutions.  1501  fire  hydrants  and  70  Are 
cisterns  are  also  supplied,  besides  the  water  useii  lor  flushing 
•ewers  ami  puddling  streets  and  sewer  trenches  and  sprink- 
ling streets. 

We  desire  to  call  your  attention  to  the  wasteful  extrava- 
liranre  in  the  use  of  water  ^vsomeofthecharitalile  institutions 
now  fiirni*>hed  with  lake  water,  free  of  charge,  under  an  act  of 
the  Legislature.  While  it  iseininently  projier that  such  insti- 
tutions shoulil  ))e  supplied  with  u  liberal  quantity  of  water 
per  capita  without  charge,  it  is  our  experience  that  many  of 
them  habitually  abuse  the  privilege.  We  know  this  to  be  a 
fact  from  the  record  of  the  meters  we  have  caused  to  be 
p!aoed  on  some  of  the  pipes  thrjugh  which  the  supply  is 
drawn. 

One  hiich  institution,  having  an  average  of  about  four  hun- 
ilrt->t  inmates  during  the  six  months  eixlingOvt  1st,  ISS3, 
u»e>i  and  wasted  at  the  rate  of  21.400  ixallonh  per  day,  (»r  more 
than  GO  gallons  \wt  capita  per  day,  jusl  double  the  quantity 
necessary  for  all  useful  and  sanitary  pur|H>ses. 
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We  would  suggest  that  application  be  made  to  the  Legisla- 
ture to  amend  the  act  referred  to,  limiting  such  institutions 
to  a  given  quantity  per  capita  per  day,  and  requiring  them  to 
pay  the  regular  rates  established  for  water  for  all  excess. 
Also  that  the  proper  officer  of  all  such  institutions  be  required 
to  file  with  the  Secretary  of  Water  Works,  as  often  as  may  be 
required,  a  sworn  statement  of  the  number  of  resident  inmates 
of  such  institution  for  the  term  for  which  water  bills  may  be 

made. 

Respectfully  submitted, 

WM  H.  LUTTON,  )       .  Trustees 

WALTKR  BLYTHE,     V  of 

PERCY  W.  RICE.  )    Water   Works, 

Cleveland^  March  6,  1884. 


Secretary's  Report. 


7o  the  Board  of  Jrustees  of  Water  Works: 

I  hereby  respectfully  submit  my  report  as  Secretary,  for 
the  Tear  1883 : 


ipu  for  water,  inrlailing  pcrmlta,  1cm  am*t  refunded.  It 
Tbc  net  mmoanc  of  ezpentee  and  repairs  U    


LeariBg  the  net  eamingt 


|S74,6U  U 
78,S10  8S 


noi.iosn 


The  comparative  amounts  with  the  previous  year  are: 


lacrtaaewfre««lpts  for  water $  SS,619  69 

I  BcreAM  of  ex  penaet  and  general  repairs  .      ...  ..  $2,B11  84  ; 

IneraaM  of  lake  crib  repair*  .    S,005  M  '  7.517  79 

i 


laertaae  of  net  earning*      $  is,101  90 
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The  receipts  an^  disbursements  of  cash  for  the  year,  in- 
'  clading  balance  as  shown  by  the  books  of  the  office,  are: 

RECEIPTS. 


Cash  in  city  treasury,  January  1, 188S,  as  per  report 

Cash  in  office  January  1883,  as  per  report 

For  water,  from  assessments,  &c.,  less  amount  refunded 
For  water  by  meter  measure  **  ^*  " 

For  permits  (in  water  rent  account) 

For  par  value  of  Water  Works  bonds  sold 

For  premiums  on  $100,000  of  same 

For  buildings  on  reservoir  lands  sold 

For  water  meters 

On  office  and  general  expense  account 

On  general  repairs  account 

On  engine  house  expense  account 

On  pipe  extension  account 


$  15,023  89 

1,S18  84 

158,644  S8 

110,453  9% 

5,616  00 

250,000  00 

1,120  00 

1,29100 

848  25 

465  10 

21834 

27  90 

5,269  00 

$549,621  03 

BIPOBT  or  TRB  TBU8TBS8   OF   WATER   frOBX8. 
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DISBUBSEMBNTS. 


Far 


FtF^'SteBtlOB   

PainBouat  reterTOir  Imod*. 

Piiraoattt  ffftrroir  eoBtnotora*  ettlmatw  ,Ac 

Ki— lu  ttreet  rtMnrolr  iMidi 

KlBMBAB  ftreet  reterrolr  eontiaeton*  ettlinatct,  Ao. 

^jm«alt<miiewbolkrhoaM 

p«yn»U  on  Bgw  boHw 

wtomr  BMtort.  aod  aettinf  the  Mine. . . .      

Inureeten  water  works  bonds 

oAee  and  general  ezpensea 

expenaee  at  engine  bonse 

general  repairs  

repairs  at  engine  lioase    

fepnin  at  lake  crib    

In  city  traasnrj,  subject  to  draft,  January  0,  IMI. . . 

In  oAoe  Jannary  t,  18M 


$  in,ao8a 

mjntm 

6A,lMgl 

•iMf  00 

IMM  Of 

»,rooB 

11,SSI90 

10,000  u 

00,000  00 

tt,014S0 

08,100  00 

M7f  40 

1,SI0  0B 

0,00101 

2,100  00 

1,010  Of 

I  M0,0S1  00 

—  . 

The  disbursementt  include  pay  rolls  and  other  claims  of 
the  month  of  December  allowed  by  the  Board  of  Trustees  at 
their  meeting,  January  6,  1884,  and  the  balance  in  the  city 
treasury  is  the  amount  subject  to  draft  after  payment  of  the 
same. 

The  ttemn  and  amount  of  receipts  in  the  foregoing  state- 
meat,  and  not  included  in  water  rent  account  and  for  pro- 
y'^^lri  of  l>onds  sold,  are  from 


XaauarT.    Sand  nftky  water  work*,  one  M  in.  sleoTO       $     SOO 

.Imericaa  Wire  Co.,  S  in.  connection 74  77 

C.  C.  C.  A  I.  R'y,  4  In.  eonnectlon 01  Th 

• 

W.  Body.  elOTator  oonnection           ...               78  M 

C.  a  P.  R'y,  0  In.  eonncction    . .                     .  lOl  14 

J.  B.Perklna»  4  In,  connection                   00  01 
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J.  B.  Perkins,  2  in.  connection  J5  64 

*'        "        3  in.  connection 76  16 

"        **        2  in.  connection  89  11 

Valley  Railway,  8  in.  connection. 88  8S 

New  York,  Chicago  A  St.  Lonis  R'y,  repairing  hydrant 7  91 

Lake  Shore  Foundry,  scrap  iron  168  OS 

February.  Mariih  &  Harwood,  connection. 70  31 

Northern  Ohio  Blanket  Mills,  2  in.  connection 11  44 

W.  C.  Scofleld,  2  in.  connection 80  88 

Halle,  Skalle  &  Co.,  connection 184  46 

Halle  &  Co.,  connection  186  80 

American  Lubricating  Oil  Co..  6  in.  pipe  in  Hamlet  street. . .  808  78 

F.  A  H.  Born,  for  conneotion  80  17 

C.  C.C.  &  I.  R'y.  for  4  in.  connection 56  85 

S.  Brain  ard'8  Sons,  elevator  connection 81  52 

Silas  Morcliant,  laying  pipe  at  foundry 871  44 

March.       S.  H.  &  E.  Block,  elevator  counnection 81  BO 

J.  B.  Perkins,  elevator  connection 96  68 

Cleveland  Transportation  Co.,  use  of  dock 40  00 

April          V.  C.  Taylor,  office  rent 100  00 

Geo.  S.  Paine,  Auditor's  warrant.  No.  911,  returned 65 

Chas.  Swabka,  house  rent  5  00 

May.           Chas.  J.  Broker,  one  ,'4  in.  water  meter 28  00 

Chas.  Swabka,  house  rent 50® 

June.           R.  Doty,  old  barrels  sold 25  90 

\y*.  Ward,  2  in.  connection  16  89 

Cleveland  Woolen  Mills,  3  in.  connection  42  8^ 

Chas.  Swabka,  house  rent 6  00 

C.  H.  Si  rong,  87  lbs.  scrap  Iron 87 

R.  Doty,  for  old  stove  sold.  1  00 

July.            V.  C.  Taylor,  office  rent. 100  OO 

Clerk  Board  of  City  Jniprovenicnts,  old  dwellings  sold 745  00 

Standard  Oil  Co.,  water  meters 103  25 

N.  Y.  P.  &  O.  R.  R.,  4  in.  connection 73  90 

Clerk  Board  of  City  Irai)rovcments,  old  dwellings  sold 682  00 

Chas.  Swabka,  hou«c  rent  5  00 

Forest  City  Varnish  Co.,  moving  hydrant 87  87 
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Cl«T«Uii<l  Rabbrr  Work*,  for  ronnf  ction                       ItVi  98 

I#ak«  Eii«  Iron  Co.,  for  connection ('•:»  59 

.%«ffiiftt.      J.  Kranw  A  Co.,  for  connertion     14i»  1*8 

I'kvk  IkMinl  City  lin|troTcmenti»,  fur  oM  dwoUingH  noM     ....  14  u<» 

«;«o.  S.  Paine,  for  ooDn«cti«n                                        ...  S3  Xl 

UpMB  Nat  Co.,  for  laying  Pipe    .        .                         ...  3l»S  37 

Grar«  Church,  for  connection  34  14 

Co-OperatiTe  Store  Co..  for  elevator  ronnectlon  Ott  :n 

H.  Cflold^teln,  for  old  ni biter  hoHCsoM           3  40 

C.  C.  Dtwitoe,  for  4  in.  connection .  IM  6S 

▲.  JoBca,  for  I  in.  connection 76  U7 

Smith  a  Connont.  for  connection.                                   ...  61  95 

Scptomb'r.MonrotBrM.  A  Co.,  for  connection       IS  3& 

C.  C.  C.  4  I.  Railway,  repairing  leak  Itt  n 

Oetober.     Chat.  Kre««,  water  meter 3H  oo 

V.  C.  Taylor,  office  rent  100  uo 

if.  Tiedcman,  for  water  meters                     .  lai  no 

Smith  ft  Connom,  connection  18  50 

Geo.  H.  Kelley,  ralve  box  4  39 

C.  C.  Schellentrager,  on  ac't  \  waicr  mclcr  20  (h\ 

John  Dort,  water  meter.   .  '2H  a) 

Strong.  ('t»bb  A  Co.,  lowcrintc  pip<»  Koni;  ^t     •*»•  '.M 

NoTcmb'r.  E«rrH»n  Jt  PflaniattT,  rofainti;:  watrr  i>i|m>.  .'V;  t'.i 

C.  i".  >H-helU'nlr«gt  r,  on  ai'*l  water  nu  ti  r.  7  «'<• 

Lake  Erie  Iron  Co.,  lire  li\«irant            . . .  :::i  iiO 

r>«crmb'r.  We»t  (.'leveland  water  work*,  for  4  in.  pipe  l.'i  2i 

<'.  E.  (fehring,  S  in.  connoctioo  l.^  k: 

Henry  Wick,  enlarging  rounet't ion  .  ^  :(2 

!9tandarfl  Oil  Co.,  4  in.  connrrtion.  ^.'  :*.' 

«  .  W.  Scotlebl,  4  in.  ronncctioii  7*\  4'.« 

V.  C.  Tayl»»r,  office  rem  HO  '.>« 

f^trong,  Cobb  &  Co.,  btwcring  pijw-  i:-  v: 

<*leTeland  City  Forge  and  Iron  Co.,  3  in.  ri.niu'Ctioii  !".•  ;;h 

Cleveland  City  Forge  and  In>o  Co.,  4  in.  connoclion  105  II 

C.  C.  Dewitoc,  connctlon                 ...  i:  o." 

Superior  Afreet  Railway,  rbaiigine  U»calion  valve  N>x  :»»  ou 

Smith  Jt  Connor*,  3  lu.  r«inno('il«>n.  t-4  H 
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A  Patt,  S  in.  oonneotion 88  70 

Lake  Shore  Foundry,  scrap  iron 901  68 

Aaditor*!  warrant  canoelled t  10 


LEDGER  BALANCE  JANUARY,  1884 


$7,610  « 


Conitmotion 

Interest 

Fairmount  reservoir. . . 

Kinsman  resenroir 

Water  meter  aco't 

Boiler  liouse  extension. 

New  boilers 

Cash 

City  Treasurer 

Water  rent 

City  of  Cleveland 

Bondeddebt 

Bonds  redeemed 


18,868,841  66 

140,808  09 

128,806  41 

26,840  96 

88,688  86 

21,279  96 

11,682  99 

1,619  96 

2,160  86 


18,724,068  98 


11,600,907  67 

48,071  26 

1.160,000  00 

925,000  00 


$8,724,068  OS 
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The  jrearly  receipts  for  water  rent  and  the  ezpen  litures  for 
ranning  expenses  and  repairs  from  the  intro<luction  of  lake 
water  into  the  city  until  the  present  time,  aUo  the  earnings 
after  deducting  such  expenditures  are  as  follows: 


YXAM. 

Receipts  for 
Water. 

Running 
KxpeoMtf. 

RepBlrt. 

R«'cetptiS  I«<>M 

KxiHsi'M?'*  and 

U«*l*jiirt 

l«MtoUi9 

|84,ft»78 

130,845  40 

13,000  06 

11,687  16 

iM> 

10,798  ao 

7,083  80 

1,734  88 

7,875  43 

U»l                   . 

17.007  85 

7,788  88 

1,350  84 

7,078  86 

I««l                      .     . 

2S,780  5S 

8,088  10 

1,201  20 

18,853  05 

vm 

»,iSl  80 

10,011  00 

835  54 

12.573  80 

vm 

8SJW49 

13,573  26 

1,053  40 

17,862  74 

tt» 

40.888  01 

17,846  56 

1,883  31 

22,150  24 

IMI 

1          4ft.8S8  70 

14,377  18 

M.818  77 

23,287  80 

ims 

51,889  49 

14.348  00 

3,685  70 

33,030  60 

i«§   .      . 

57,107  08 

17,304  33 

8.653  43 

86,340  23 

•^^tt 

0,800  73 

18,880  18 

3,390  56 

40,600  08 

uro 

70,411  18 

10.735  34 

9.S33  90 

40,861  05 

Kl         

80,497  44 

34.»!i*J  10 

10,155  X) 

45,940  05 

IKl 

00,243  08 

38.051  65 

6.953  49 

56.338  82 

i<;3 

10S.43t  00 

SS,21S  30 

a,r.:a  07 

60.539  63 

!•:• 

118.433  OH 

4S951  70 

9,515  W 

57.065  80 

>::• 

114.803  13 

57,S30  17 

11.5(>)  »> 

45.305  70 

:*r* 

140,033  87 

51  4S1  50    ] 

15  9W  W 

73,4S7  42 

nrr 

153,704  88 

50.571  46 

20,673  36 

81,540  86 

j»rs 

180,125  70 

47,181  44 

22.453  01 

00.488  35 

i«r> 

183,173  33 

44,616  59 

11.1S2  «1 

126.374  IS 

:•*' 

S02,n:7  W 

47,C1S  7«) 

H.296  13 

146.463  03 

:*: 

238.231  ■*; 

i«,430  19 

s.:,-;  07 

171.205  61 

.MC 

SaLVOI  441 

57.S5:  47 

7.<15  W 

li(0.301  iS 

■•?c 

274.614  15 

01.617  5S 

11.503  24 

201.403  33 

*Fur  ten  roontht. 

__ 

14  REPORT    OF   THE   TRUSTEES    OF    WATER    WORKS. 

BONDS  AND  INTEREST. 

City  bonds  for  water  works  purposes  have  been  issued  du- 
ring the  year  amounting  to  two  hundred  and  fifty  thousand 
dollars,  including  fifty  thousand  dollars  issued  January,  1184. 

One  hundred  thousand  dollars  of  the  same  are  four  percent, 
bonds  and  were  sold  with  other  city  bonds  at  a  premium  of 
eleven  hundred  and  twenty  dollars. 

The  balance,  one  hundred  and  fifty  thousand  dollars  are 
six  per  cent,  bonds  and  were  taken  at  par  value  and  accrued 
interest  by  the  Sinking  Fund  Commissioners  of  the  city. 

BONDS  OUTSTANDING. 

Four  hundred  thousand  d  liars  7  per  cont.  bonds,  due  in  -  1892 

Two  hundred  thousand  dollars  7  per  cent,  bonds,  due  in      -        -  1893 

Two  hundrid  thousand  dollars  6  per  cent,  bonds,  due  in  -  1895 

One  hundred  and  fifty  thousand  dollars  6  per  cent,  bonds,  due  in  1897 

One  hundred  thousand  dollars  365-100  per  cent,  bonds,  due  in  1902 

One  hundred  thou  and  dolluri  4  per  cent,  bonds,  due  in         -  1908 

The  annual  interest  on  bonds  now  outstanding  amounts  to 
seventy  thousand  six  hundred  and  fifty  dollars. 

Of  the  interest  due  in  1888  on  water  works  bonds,  thirly- 
nine  thous  »nd  six  hundred  and  fifty  dollars  was  paid  from 
the  interest  fund  of  the  city  and  twenty  thousand  dollars 
from  the  water  works  fund. 

It  seems  proper  to  note  that  in  addition  to  water  furnished 
for  private  use  for  which  payment  is  made,  a  large  amount  is 
furnished  for  public  use  and  to  charitable  institutions  with- 
out charge,  and  that  the  cost  of  furnishing  water  for  public 
use  and  such  institutions  is  entirely  at  the  expense  of  the 
paying  water  consumers  unless  a  tax  be  levied  upon  the  tax- 
able property  of  the  city  for  the  payment  of  the  interest  on 
the  bonded  debt  for  water  works  purposes. 

H.  C.  HAWKINS, 

Secretary, 
Cleyelakd,  March  6,  1884. 


Superintendent's  Report. 


To  tlu  Board  of  TrusUes  of  Water  Works  : 

GsjaLCMSX — I  herewith  submit  thet  wentyeighth  annual 
report  upon  the  condition  of  the  Water  Works: 

LAKE  CKIB. 

During  the  early  part  of  the  pummor  a  number  of  the  planks 
forming  the  outer  sheathing  of  the  ciib  wore  torn  off  during 
a  heavy  storm. 

The  timbers  forming  the  walls  of  ibe  structure  were  found 
tn'be  considtrabiv  decave<l  in  many  places  New  timbers 
were  in^ortcd  in  the  wonkcst  |»l:ii  <•^.  1  ac  k«Ml  by  upright  posts, 
and  n<'W  plnnk  pl8<-e<l  on  the  outs'do;  iron  i^traps  wcrr  then 
placetl  outside  of  llie  planking  an  I  mm  nii'ly  fastened  by  bolts 
passing  through  the  timber  wall. 

Th«»  walls  were  further  utrcngllicncil  by  placing  additional 
iipnzht  timbeis  an<l  braces  on  tlu-  in^-i^lc. 

The  wrought  iron  bsnd  that  ha<l  brcn  put  round  the  crib 
after  its  oamape  by  the  storm  of  Srpimibcr.  1S78.  and  had 
btvume  luobCBvd  by  the  removal  of  tlir  timber  bUxking  from 
undrr  it  during  8t(>rms,  was  tjiki-n  oil',  rcjiaired  and  replaced 
-nnilly  on  thi*  surface  (if  the  w;i:ls.  the  top  l-eingat  about  the 
opiinary  water  line.  It  will  n  w  !-ei\e:isa  proleeti<»n  against 
the  action  of  floating  ice,  in^te:ill  <>f  leing.  a*<  \l  lias  been 
herKofore,  a  honrce  <»f  wi  aknt^s  jin  1  cause  <  f  anxiet\. 

The  work  <lone  upon  this  band  \va>  of  a  very  tedious  and 
(iinituit  ehaiaiter,  and  tlieret'nre  «  x)  <  n^iM^  but  is  permanent 
in  its  nature,  and  forms  a   part  of  the  substructure  of  the 
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building.    The  other  work  mentioned  is  temporary  and  will 
be  removed  when  the  superstructure  is  rebuilt. 

I  renew  my  recommendation,  made  in  former  reports,  that 
the  superstructure  be  rebuilt  at  an  early  day.  The  weakness 
developed  during  the  past  season  is  evidence  that  the  work 
cannot  be  longer  delayed,  with  safety.  ^ 

TUNNEL. 

The  flow  of  water  through  the  tunnel  has  been  uninter- 
rupted during  the  year,  and  the  quality  has  been,  with  few 
exceptions,  all  that  could  be  desired. 

BUILDINGS. 

The  extension  of  the  boiler  house,  including  a  new  chimney 
and  boiler  foundations,  on  the  north  lot,  has  been  completed 
:i8  originally  designed.  The  total  length  of  the  structure  is 
165,V  '««t  with  a  depth  0^48^  feet. 

The  machine  shop  and  blacksmith  shop  attached  to  the 
boiler  bou^e  are  respectively  of  the  following  dimensions, 
namely:  52^^^  by  IT^^^  feet,  and  26^3^  by  lSj%  feet,  affording 
ample  room  for  any  woik  that  can  be  done  to  advantage  by 
the  regular  force  employed  at  the  works. 

The  new  extension  will  contain  tfiree  boilers  of  the  marine 
type,  each  ten  feet  in  diameter  and  twenty  feet  long,  and  three 
Cornish  boilers  each  six  by  thirty  feet.  These  boilers  and 
their  seitino^s  will  be  similar  to  those  now  in  use. 

The  battlements  surmounting  the  walls  of  the  south  pump- 
ing house  have  been  in  a  dangerous  condition  for  some  time. 
By  your  order  they  are  being  removed  and  replaced  by  stone 
coping.  The  w^rk  has  been  delayed  by  the  inclement  weather 
following  its  commencement. 

MACniNEKY. 

As  will  be  seen  by  the  report  of  Mr.  Doty,  Engineer  in 
charge  of  Pumping  Works,  all  the  machinery  and  boilers  are 
in  good  order. 

The  repairs  made  to  No.  1,  Worthington  engine,  leave  it  in 
as  good^condition  as  it  was  V»efore  the  accident,  and  the 
plunger  rods  are  even  better  than  the  original  ones. 
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I  agree  with  Mr.  Dotj  in  his  suggestions  relative  to  the 
koral  of  the  Cornish  engines,  and  using  them  at  the  high 
ice  works. 

With  a  few  repairs  these  engines  are  good  for  fifty  years 
•crrice.  My  reasons  for  their  removal  and  their  use  for  the 
kigb  aerrioe  works  will  be  stated  more  at  length  before  closing. 

RISBBYOIR. 

The  reservoir  was  thoroughly  cleaned  during  the  month  of 
Joly.  Scarcely  aoy  sediment  had  been  deposited  since  the 
prerioQs  year.  The  object  in  cleaning  it  was  to  remove  the 
growth  of  anuati'^  vegetation  that  had  made  its  appearance  a 
few  feet  below  the  surface  of  the  water,  and  thus  prevent  the 
recarresi'e  of  the  disagreeable  taste  and  odor  that  appeared 
about  the  same  date  during  the  previous  year.  The  re-ap- 
pearance of  the  trouble  was  thus  prevented. 

MAIM  PIPES. 

The  36  inch  main,  for  conveying  water  to  the  lo^  service 
reservoir  at  Fairmount  street  through  Quincy  street,  has  been 
laid  from  Willson  a^enuc  east  to  a  point  390  feet  wct^t  of  Bol- 
ton avenue,  a  distance  of  G.91>0  feet,  at  a  coat  of  $9.43  per  foot, 
iocludiog  all  labor  and  materials.  140  feet  of  extra  heavy 
36  inch  inlet  pipe  has  been  laul  under  the  west  embankment 
of  Fairmount  reservoir,  into  the  north  basin. 

The  30  inch  main  for  supplving  water  to  the  high  service 
diftrict  has  been  laid  through  Woodland  Hills  avenue  south, 
from  a  point  93  feet  south  of  Cjiiincy  street,  a  di8tance  of  2,370 
feft,  at  a  cost  of  #7.08  per  A>ot,  inrluding  every  il4»morexi>ense; 
i77  feet  of  extra  heavy  30  inch  pipe  for  supplying  water  tothe 
hii*h  (her\'ice  purnps  ban  be«  n  laid  under  the  euibaukments  of 
the  low  servire  reservoir.  Through  these  pi|K?8  water  can  be 
drawn  fr(»m  either  basin. 

Prf^vision  has  also  been  made  for  taking  water  for  the  high 
service  pomps  directly  from  the  36  inch  inlet  main  out8i«fc  of 
low  service  reservoir. 

Contracts  were  made  in  March  last,  lor  all  of  the  36  inch 
pipe  and  special  castings  necessary  to  complete  the  line  from 


18  REPORT   OF   THE  TRUSTEES   OF   WATER   WORKS. 

Willson  avenue  to  the  lower  reservoir,  and  for  the  80  inch 
pumping  and  distributing  main,  from  iheihigh  service  pamp- 
ing  works,  through  Woodland  Hills  avenue  and  Kinsman 
street  to  the  high  service  reservoir.  These  pipes  and  specials 
will  all  be  delivered  by  April  next. 

.  Proposals  should  be  invited  at  once,  for  famishing  such 
portion  of  the  main  pipes  for  the  high  service  district  as  will 
be  necessary  for  supplying  the  system  of  sub-mains  that  must 
be  laid  and  extended  as  fast  as  the  demand  for  water  may 
require. 

Main  pipes  should  be  laid  in  Woodland  HiPs  avenue  south 
from  Kinsiran  street,  as  follows:  From  Kinsman  street  to 
Union  street,  3,100  feet  of  30  inch,  with  20  inch  branch  in 
Union  street  west;  from  Union  street  to  Way  street,  2,724  feet 
of  24  inch,  with  20  inch  branch  in  Way  street  west;  from  Way 
street  to  Harvard  street,  2,590  feet  of  20  inch,  with  16  inch 
branch  in  Harvard  street  west;  from  Harvard  f^treet  to  Miles 
street,  1,330  feet  of  16  inch,  with  16  inch  branch  in  Miles 
street  west. 

These  pipes,  with  the  branches  proposed,  when  laid,  will, 
with  branches  already  provided  for  in  that  section  of  the  main 
north  of  Kinsman  street,  provide  a  means  of  supplying  any 
portion  of  the  territory  within  the  high  service  district,  through 
sub-mains  extending  from  the  diflVrent  branches.  Some  of 
these  sub-mains,  particularly  such  as  will  pass  through  the 
iron  manufacturing  districts  will  undoubtedly  be  called  for 
at  once,  and  provision  should  be  made  for  laying  such  of  them 
as  may  seem  most  necessary  for  sanitary  purposes,  fire  pro- 
tection and  business  interests. 

Your  attention  is  again  called  to  the  necessit}'  of  another 
main,  to  be  laid  from  the  new  pumping  engine  south,  for  the 
supply  of  that  section  of  the  city  west  of  the  Cuyahoga  river. 
The  streets  through  which  it  would  be  laid,  with  the  length 
and  different  sizes  necessary,  are  more  particularly  described 
in  my  Annual  Report  for  the  year  1881,  to  which  you  are 
respiBCtfuily  referred. 
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DMTRIBUnXO  PIPES. 

The  iBCreaM  in  distribating  pipe  daring  the  year  was,  for 
mil  Bizet,  rangtog  from  3  inches  to  12  inches  in  diameter,  21 
miles,  838  feet:  in  main  pipe,  1  mile,  4,497  feet,  making  the 
total  length  of  pipe  added  to  the  distributing  syntem  23  miles, 
49  feet.  This  added  to  the  pipe  laid  previous  to  1883,  makes 
a  ioUl  of  175  miles  4.951  feet,  of  which  15  miles.  2.236  feet  is 
■lain  pipe,  and  160  miles  2,715  feet  is  for  street  distribution. 

Daring  the  year,  1,932  feet  of  pipe  was  relaid,  and  5  miles 
1,256  feet,  with  the  connections  attached  thereto,  numbering 
688,  and  measaring  S  miles  519  feet,  was  lowered  to  an  aver- 
age depth  of  six  feet 

The  increase  in  the  length  of  pipe  has  been  just  100  miles 
in  ten  years.  During  the  same  period,  10,012  service  connec- 
tions have  been  made. 

STOP  OATK9. 

The  namner  of  new  stop  gates  adde<l  during  the  year  was 
424.  Ot  these  three  were  in  the  new  36  inch  main.  Twenty- 
one  gates  were  taken  out  and  replaced  by  larger  ones. 

The  total  number  of  stop  gates  now  in  use,  of  all  sizes,  is 
3.1<^:  of  these  82  are  in  main  pipe  lines. 

FIRE   nYDRANTS. 

The  number  of  fire  hydrants  set  during  the  year  wa»  237, 
and  17  were  changed  from  3  inch  to  4  inch  water  way. 

The  total  number  set  at  the  close  of  the  year  was  1.501. 

The  accompanying  tables  give  all  the  details  necessary  to 
a  full  understanding  of  the  character  and  extent  of  the  work 
done  daring  the  year. 

SEBVICE    PIPES. 

For  the  year  ending  De<*ember  Slst.  1883.  the  number  of 
new  service  pipes  attached  to  the  supply  mains  was  1872. 
being  the  largest  number  of  connections  made  during  any 
vear  since  the  introduction  of  lake  water.  These,  aildcd  to 
the  connections  made  prior  to  1883,  make  a  total  of  U^364. 
Of  these  664  are  turned  off,  815  are  not  extondo<!  beyond  the 
cnrb  line,  and  44  have   been    abandoned   and    tbi*  openings 
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plugged,  leaving  the  number  in  actual  use  on  the  last  day  of 
the  3' ear  14,841,  being  an  increase  of  service  pipes  in  use  over 
the  year  1882  of  1,918. 

CONNECTIONS  MADE  IN  1888. 
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Total  of  all  sizes 16,884 

Tnmed  off  for  non  -payment  of  rent 664 

Not  extended  beyond  curb  line 816 

Abandoned  and  plugged 44—  1, 


Number  in  use  December  Slst  14,841 

WATER    METERS. 

The  number  of  new  meters  set  during  the  year  was  147; 
hydraulic  elevators  connected  3;  registering  water  motors  2. 

The  total  number  of  meters  now  in  use  is  849;  of  hydraulic 
elevators  60;  water  motors  4. 
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The  quantity  of  wa*cr  measured  during  the  year  was 
1,071,078,400  gallons,  an  incrcsRe  of  143,738,150  gallons  over 
the  j^ar  18S2.  The  average  quantity  measured  per  day  was 
2,934,461  gallons. 

DISTBIBCTION. 

The  total  number  of  gallons  of  water  pumped  during  the 
year  1883  was  5J87,432,G57,  an  increahCnf  61)2.804,121  gallons 
o>er  the  previous  year.  The  daily  average  ronsuniption  was 
14.211144,  or  1,893,340  gallons  more  than  the  daily  a\erage 
for  1882. 

The  ra^e  of  increa«e  for  the  year  was  15.41  per  cent.  The 
cost  of  pumping  each  milUoa  galloas  100  feet  high  wos  4.56. 

FAIRMOrXT  RESERVOIR. 

The  contract  for  this  work  was  let  in  June  to  Messrs.  Wll- 
liam  Mi'Reynolds.  Jobu  Gawne,  John  Tliomcs  Gawoe,  and 
William  James  Gawne,  T^r  the  t*um  of  $209,184.50.  This  sum 
includes  the  c<>st  of  all  embankments,  excavntions,  puddle 
lining,  ballasting,  concrete,  paving.  <lrainage  conduit,  inlet 
and  outlet  chambers,  stone  s!airs.  soiling  and  scdling  outer 
slopes,  and  all  work  ineid«  ntal  to  that  above  named,  on  the 
l»ama  of  the  quantities  esiima'»^  and  stated  in  the  specifica- 
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tion,  but  does  not  include  the  inlet  and  outlet  pipes  and  gates, 
bridges,  fencing  and  railing.  The  pipes  and  gates  are  fur- 
nished by  this  department  and  are  to  be  laid  by  the  expe- 
rienced pipe  layers  regularly  employed  at  that  kind  of  work. 
The  contract  for  the  bridges,  fenciog  and  railing  need  not  be 
let  until  the  work  is  further  advanced. 

The  earthwork  in  the  outer  embankments  is  nearly  com- 
pleted. 

The  work  accomplished  under  the  contract  at  the  end  of 
the  year,  is  a^  follows:  Earth  excavation  169,336  cubic  yds.; 
hard  shale  excavation  17,521  cubic  yds.;  clay  puddle  687  cubic 
yds.  at  a  cost  of  $53,327.00,  including  fifteen  per  cent  retained 
upon  the  work  done. 

The  two  lines  of  30  inch  outlet  pipes  for  supplying  water  to 
the  high  service  pumps,  and  one  of  the  lines  of  36  inch  pipe 
for  the  low  service  district  have  been  laid  under  the  west 
embankment.  These  pipes  are  respectively  If  inches,  and  2 
inches  thick,  and  are  laid  on  brick  piers,  reaching  down  to 
rock.  Two  rings  of  brick  masonry,  laid  in  hydraulic  cementt 
8  inches  thick  and  20  inches  lengthwise  of  the  pipe,  are  built 
over  each  length  of  pipe;  the  trenches  were  refilled  with  pud- 
dled clavr,  thoroughly  tamped.  They  are  all  laid  below  the 
bottom  line  of  the  clay  paddle  lining  of  the  basin.  The  cost 
of  this  work  was  $9,692.68. 

HlOn  SERVICE  RESERVOIR. 

Proposals  were  received  for  building  the  high  service  reser- 
voir late  in  October,  and  the  contract  awarded  to  Messrs. 
Freeman  and  Hall  for  the  sum  of  $120,814,  they  being  the 
lowest  bidders.  The  work  having  been  commenced  so  late  in 
the  year,  it  was  not  expected  that  much  progress  would  be 
made  before  winter  set  in,  but  the  season  proved  to  be  favor- 
able and  a  large  amount  of  work  was  accoraplisl  ed. 

Tlie  soil  has  been  remove  I  from  the  entire  surface,  rot  only 
of  the  reservoir  ground  but  of  the  land  from  which  the  material 
for  the  embankments  is  to  be  taken. 

The  base  of  the  embankments  and  the  bottom  of  the  basin 
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have  been  brought  up  to  sub-grade  line  over  Dcarlj  all  the 
•orface  The  quantity  of  material  removed  was  34,809  cubic 
jar  la  of  excavation,  and  600  cubic  yards  of  gravel  has  been 
deliTered  on  the  ground. 

The  total  cost  of  the  work  to  the  end  of  the  year,  including 
15  per  cent.  reUined,  is  $12,684. 

BIOB  8ERT1C£  PUMPS. 

The  different  parts  of  the  work  of  enlargement  and  exten- 
sion are  nearly  all  under  contract,  and  some  of  them  are  well 
advanced  toward  completion.  There  remains  ouly  the  high 
service  pumping  works  and  the  extcnsicm  of  the  high  service 
main  pipe  south  of  Kinsmnn  stret't,  to  be  provided  for.  For 
high  service  pumping  engines  I  wouhl  suggest  the  considera- 
tion of  the  question  of  removing  the  old  CorniHh  engints  from 
their  present  location,  and  usit  g  them  for  these  works. 

I  ask  of  you  a  careful  investigation  of  this  proposition  for 
the  following  reasons: 

F^rst,  This  ty|>e  of  engine  is  adapted  only  to  a  uniform  ser- 
vice, that  is,  to  pumping  against  a  neatly  uniform  head,  and 
does  not  work  well  while  pumping  into  a  system  of  pipes  into 
which  other  engines  arc  deliverinij;  water  at  the  same  time. 

See**nti.  They  are  best  adapted  to  pumping  through  a  stand- 
pt|>e  and  main  leading  to  a  reservoir. 

Ihtrd.  In  their  prchcnt  location  tho}'  deliver  water  through 
a  main  pipe  not  large  enough  to  allow  the  delivery  of  the 
quantity  of  water  they  are  capable  of  pumjiing,  then  ft>re  their 
full  capacity  cannot  be  used  unlens  expensive  altrrntions  are 
made,  including  the  laying  ot  a  larmier  pum^>ingmain  and  the 
building  of  a  new  stand-pipe.  In  times  of  low  water  in  the 
lake,  and  whf-n  two  or  more  of  the  other  engines  are  running. 
the  water  fails  to  reach  the  well:*  from  which  thev  take  sue- 
tion.  and  at  such  times  they  mu<»t  stand  idle. 

/'  urth.  Their  combined  capacity,  as  they  now  stand,  is  only 
seven  an*!  three- fourth  million  gallons  in  twenty  four  hours, 
while,  if  they  could  deliver  water  into  a  main  pipe  of  suitable 
•ize^  through  a  stand •  pi |>e  of  proper  height,  they  could  easily 
pnmp^ten^million  gallons  in  the  same  time. 
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Fi/ih,  The  room  in  which  they  stand  is  of  ample  size  to 
accommodate  an  engine  of  modem  design,  having  a  capacity 
nearly  four  times  greater  than  that  of  both  these  engines. 

The  fact  that  all  the  water  required  by  the  city  most  first 
be  pumped  from  the  lower  works  is  a  goo<l  argument  in  faror 
of  economiz  ng  space  at  that  station^  to  the  end  that  the  time 
for  erectia:^  new  buildings  may  be  put  off  as  b^ng  as  possible. 

S  z'h  They  are  admirably  ada[>ted  to  the  work  that  woald 
be  rt*q'iire«l  of  them  at  the  high  service  st  ition ;  the  conditions 
would  be  those  uoder  which  they  would  work  to  the  best  ad- 
vantage. 

Seventh.  The  lot  secured  for  this  station  is  underlaid  with 
rock,  at  a  depth  of  only  a  few  feet  below  the  surface,  thus 
affordioir  a  secure  and  reliable  foundation  at  the  lowest  cost 
for  th'S  diss  of  engine. 

Eighth,  The  co«*t  of  taking  them  down,  patting  them  in 
thorough  repair,  removing:  them  to  their  new  location,  and 
erecting  th^m  on  new  foMndations.  would  be  insignificant  com- 
pared to  the  gain  in  spice  for  increased  capacity  at  the  old 
works,  their  adaptation  to  the  work  that  would  be  required  of 
them,  and  th»»  increase  in  capacity  that  would  be  given  them 
by  ranking  the  change. 

While  their  beautv  of  finish  and  proportion  m?«y  not  in 
itself  have  anv  weiijht  as  a  reason  for  mikinij  the  changre,  vet 
when  consiilered  in  connocti' n  with  the  other  reasons  given 
for  their  removal,  should  have  i'^s  influence.  When  those 
en<Tines  were  built,  they  were  acknowlelired  to  be  the  finest 
examples  of  th**ir  type  in  America,  the  buil.lers,  without  solic- 
itation, havinir  jieneroiislv  donated  several  thousand  dollars 
in  extra  fmish.  In  their  present  location  comparativelv  few 
persons  ever  set^  them,  the  a^^proache-s  an-l  surroundings  not 
bein'j:  of  a  nature  to  attract  visitors.  At  tlie  high  service  sta- 
tion the  surronn  lini^s  are  ditloreut,  and  their  beautv  would 
be  seen  and  appreciated. 

Respe^-tfully  submitted. 

JOHN  WHITELAW, 

Sujut.  and  Engineer. 
Clrvxlakp,  Feb,  2^,  1§^4, 


REPORT  OF  THE 

ENGINEER   IN    CHARGE 


OP  THE 


Pumping  Works. 


To  tkg  TnutetMpf  OevHand  Water  Works: 

Gkittlemek:  The  following  report  of  the  Engineer  in 
charge  of  the  pnmping  department  of  the  City  Water  Worki 
is  reapectfulljr  sabmitted. 

CoBNisu  Exoiirss. 

No  expense  has  been  necessary  upon  these  Engines,  since 
my  last  reiKjrt,  and  very  little  pum[)in<^  has  been  uone  by  them. 
They  remain  in  the  same  condition  as  whon  last  reported  upon. 
Under  head  of  rec4.*mmendations  I  have  suggested  a  plan  by 
which  these  engines  can  again  be  made  available,  with  your 
approval. 

IIekderson  Ehgikbs. 

The  service  of  these  engines  has  been  quite  satisfactory, 
since  last  re|>orted  upon,  and  no  considerable  expense  has 
been  necessary  to  keep  them  in  repair.  The  alterations  in  the 
Bortb  engine  piston,  rcferreil  to  in  my  last  re|>ort,  have  con- 
tinned  to  give  good  satisfaction,  and  I  am  still  of  the  opinion 
that  the  same  alterations  in  the  south  pi:»t()n,  should  be  made 
at  the  earliest  possible  moment,  unless  more  radical  measures 
•h«>uld  he  adopted  by  youT  Honorable  Body.  While  ihese 
engine»  remain  in  their  present  position,  we  shall  always  be 
deficient  in  boiler  capacity  in  the  south  building. 
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Na  1  WORTHIKGTON    EhGIME. 

Sunday  evening,  Oct  14th,  at  8:45  o'clock,  the  plunger  rod 
in  the  north  pump,  broke  in  the  backing  key  slot,  witfaont 
l^lTing  us  the  least  warning.  Upon  examination  it  was  found 
that  it  had  been  fractured  for  some  time  previous.  We  had 
l^^as(m  to  appivheni  serious  results  from  this  accident,  as  the 
whi>le  p;>ir^r  of  the  engine  was  expended  upon  itself  A  care- 
ful i«>areh,  h.>irerer,  revealed  only  a  fractured  cylinder  lug, 
that  r^^^<^ir\Ml  th^  tie  r»i  from  the  pump,  and  the  starting  of 
the  nnt3  oa  the  intemtl  high  pressure  cylinder  head.  A  new 
stit^f^  nvl  was  immeiiiaiely  provided,  and  the  fractured  lug 
wsMiiyKl  by  mean*  i^f  a  htMivy  wn>ui»h:  irv>a  sirjp.  idiich  relieves 
u  fTwn  all  ;$Llrain  and  makes  ihe  pom  as  firm  as  before  the 
asvtxle^v  The  Ty^;va;r»  w<*j*  «vxiiple:ei  Oct.  t&ik.  and  the 
f^jlin^"  was  i»?«ke  ua:e  y  $tar*^ei.  ani  rax  imif.I  the  5th  day  of 
NM>NaV^^  w))Mi  v^  :$i^^4:l^  sSie  «>f  i^  i^aine  eagiine  set  with 
a  a^ia^Ur  acv^.^^nix  ^x>K>a:iu:.  :ti«wi5  t^  ihe  plmeer  rod 
>c>M^i.^*  ih?'  V^\  %vr  *>  -^«  cta*:^iu:.  TH^mfciini:  the  plunger 
fssi  l•,^  iW  ^v^tivT^T.  St','^;*  :i  ;iTye  ziw^v*.  liie  r«ni!i  oT  which 
w:fc*  a>vv;4  iht  i^-sisit^s  ;x  ;ijf  f'^  -i*:*iireL  A  ^5er:  kavisg 
Xv»*  ,;5>«v.vx*^>.'*x  .5i  U./*  vvr.xT^*  "^^.v  :*  was  xii-r-^trit  best  to 
4^%*^   ^  nv'*'   Aitr.  *i*i   i.  wi',-t    ijnx.^'««*  *r»:-i:*c   r**.m»r      These 

^V^'^V    ^v*v\  ^  A.%%     VK^    ;.W     ^/'r**.  -rji    O/OI  r»»^~«»£    X.*'»^»*RT»S-    Iwh 

S  >>v  ^>-^     5  ir^    ->  >-  ^>^^c•>^   l.*5  ^r-'/.iuft:  hir  r^£xjar  work 
:-^  »>,»  ♦-x^s^    w.vt  w»    *^A.  ;(tiv*>  ur  *»ipxi»  ic*  i'^nsT  xaT-LS^  met 

A^^x  >-»i    •    ^^'^v  'K  '*^*^    *^.'  ^"i -xi; 'i.>i,,  *  itx\t  asLn  j1  ^2«  early 
1  ^vt-sS  s  N**    'i^vo'w  r-»  wt'^,x  X  Xi  ^').     x't^iiit*'*"   X'vii  ititkx.  ia,  the 

v.-   ^.-    *:  fv>v>»».-    .-.  'mvsx      v'Kj'xi,    .. j^.vji'*,' ; trH.    ^'^.'m-i   3jrc  l*actl 
V4.   uk,  >  ^.\.  .^    V,  .-s,.*»j-<v  «v\xx^  ^,    V ?<v  rt  %  ^ii'vSik  Ton  a  ji 
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erer,  if  the  drawing  out  of  these  two  suction  valves  waa  the 
primarv  cause,  we  have  uothing  to  fear  from  a  repetition  of 
these  accidents  to  our  No.  2  Worthington  engine,  as  I  inserted 
a  clause  in  the  specifications  for  those  pngines,  requiring  the 
valve  seats  to  be  secured  bv  bolts  and  nuts  in  place  of  the 
lead  caulking,  as  in  the  No.  1  engines. 

No.  2  WORTHINOTOM   EmOIKE. 

The  performance  of  this  engine  has  been  so  perfectly  satis- 
factory that  I  need  only  to  refer  you  to  the  schedule,  when 
you  will  observe  that  she  leads  the  list  in  point  of  economy 
and  amount  of  water  pumped. 

Engine   Repairs. 

No  repairs  have  been  necessary  upon  any  of  the  engines  at 
the  Works,  asiile  from  what  was  done  by  our  regular  force, 
the  expense  of  which  will  appear  in  the  Secretary's  Report  of 
Pumping  Works*  running  expenses,  except  the  accidents  to 
Na  1,  which  amounted  to  1362.91. 

Boilers. 

Three  new  boilers  of  the  same  size  and  general  plan  as  our 
last  three,  placed  in  the  north  side  boiler  house  in  1881,  have 
been  constructed  and  delivered,  for  the  new  Worth ingtnn 
engine  now  under  contract.  With  this  exception  our  boiler 
capacity  remains  the  same  as  last  year.  Slight  repairs  only 
have  been  necessary,  and  the  boilers  are  in  good  order  at  this 
time. 

Recommendations. 

In  view  of  the  fact  that,  during  the  coming  year,  engines 
must  be  provided  to  supply  the  new  high  service  reservoir,  I 
vould  recommend  that  the  Cornish  engines  be  removed  from 
their  present  location  in  the  old  north  side  building  and 
erecteii  in  a  suitable  building  at  the  new  low  service  reservoir 
on  Woodland  Hills  av.  This  suggestion  implies  also  the  remov- 
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alof  ike  SIX  Cornish  boilem  now  opented  in  rtmnectioa  wHk 
those  CB^ifiesL  There  are  sereml  im^jorUBt  remsoas  for  Mak- 
iBg  these  necvmineiidalions.  A  fev  of  the  most  apparent. 
wiiL  I  think,  satisfr  toq  that  ther  are  worthr  of  toot  consid- 
eraiSon.  The  Cornish  encines  caanot  be  snocessf afij  operated 
thrMti;h  the  same  main  vith  anj  olLcr  en^:in^.  conBeqnentij, 
if  alktvyd  to  remain  ia  tbe^  pff«c«zt  ^ocaiicoL  the  expense  of 
a  nev  main  f^xm  the  oHd  vccks  to  the  new  lew  f«rrke  reser- 
n^MT  mnst  be  se^  The  <Ci  ic^mr  mast  be  taken  dovn  mad  a 
nev  «me  pr>^rid<iL  and  t^  sn^sScm  ;cpe»  cxtesnieid  lo  tht  mew 
pnm^  wvUs  onisSde  the  biiililiic.  T^  rrjcff.ne  of  these 
cihaakj*ft$  and  xev-tHiK  iSes  ^  I  ixi\~i:T«  a  ^lt/A  larrcr  csilaj  than 
wMiI*d  N^  neontssrx  ^o^  t;&ke  the  esri3k»  5:^«^  aa>i  cvevl  them 
as  the  ne^  wsmrnjiLr.  T\*  TaZxA^C*  s^iiife  tJrer  nov  ocrvpr. 
<i^aji  thisa  W  ns^i  ^-  f  T^e^:*:  r«r>  ecr^iis*  ^  im:^  rTcattr  capae- 
iiT^  asfi  t^  d<i7i&r;n»€!t';  ^c«tl«i  arc  3«?  f«"i»j  j»£  sr*  cxiaize  the 

Tue  inct!y«98in£  iwowKtx  f:c  i^j^^wr  :*xC;«w.  as  jxr^iBiL  wSi 
W,v^^  ^fcj^A  »v  V,  «    1^  ■ :    :'-;.i'  '113  :s?i.   :i."^  x:i!L  *mstZ^  a3>d 
*a«,v^K  ,v  ;'>..>  4k.  JjL>v\  ^  A^'i  iV-'»:^t?s^  x2»L  xiiLxj  nuT  lie  sared 
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Tables  giving  the  amount  of  woik  done  bj  the  different 
engines  daring  the  past  jesr,  also  showing  all  the  work  done 
since  the  Works  were  started,  are  herewith  appended,  to  which 
joar  attention  is  invited. 

Bespectfnllj  submitted. 

R.DOTY. 

EngUieer  in  Charge. 
CiXTKUuro,  Feb.  24, 18S4. 


TABULAR  STATEMENTS. 

The  following  pages  conUin  tabular  statements  showing 
the  work  of  engines,  distribution  of  water,  extension  and  lay- 
ing of  pipes,  location  and  number  of  stop  gates  and  hydrants 
set,  abstract  of  expenditures,  &c. 
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ABSTKArr  OF  KXPKNDITrUES  UF  CLEVELAND  WATER 
WORKS,  FOR  THE  YEAR  ENDING  18x3. 
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Report  of  the  Trustees. 


To  the  Honorable  Mayor  and  City  Council  of  Cleve- 
land : 

Oentlbmkn  : — The  undersigned,  Board  of  Trustees  of 
Water  Works,  respectfully  submit  the  Twenty-ninth 
Annual  Report,  with  the  reports  of  the  Secretary,  the 
Superintendent  and  Ilngineer  and  the  Engineer  of 
Pumping  Works. 

From  the  Report  of  the  Secretary,  it  will  be  seen 
that  there  has  been  a  very  gratifying  increase  in  the 
receipts  for  water  during  the  year  just  closed,  amount- 
ing to  nineteen  thousand,  three  hundred  and  twenty- 
two  dollars  and  thirty -eight  cents. 

The  net  revenue  is  two  hundred  and  twenty  thous- 
and.  seven  hundred  and  twenty -five  dollars  and  seven- 
ty K>ne  cents,  ($220,725.71)  which  is  eighteen  thousand 
dollars  ($18,000)  greater  than  the  total  revenue  of  four 
years  ago. 

The  Secretary'  shows  that  nearly  two-thirds  (f)  of  the 
cost  incurred  in  building,  extending  and  maintaining 
the  water  works,  has  been  paid,  and  that  the  net  rev- 
enue of  the  department,  if  it  could  be  applied  to  that 
end.  and  no  further  extentions  or  enlargements  should 
be  necessary,  would  wipe  out  the  present  debt  in  less 
than  six  years.  From  this  showing,  we  feel  justified 
in  assuming  that  the  bonds  issutni  by  your  Honorable 
BihIv  to  finish  the  work  now  in  progress,  (which  unless 
something  unforseen  occurs  will  Ix?  completed  during 
the  present  year)  will  have  been  wisely  invested. 

The   Report  of   the  Superintendent   and    Engineer 
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shows  the  progress  made  in  the  works  of  enlargement 
and  the  extension  of  the  pipe  system  so  fully  in  detail 
that  we  deem  it  only  necessary  to  call  your  attention 
thereto. 

The  condition  of  the  lake  crib  as  shown  in  his  '^port, 
is  such  that  it  would  be  imprudent  to  longer  delay  the 
work  recommended  therein,  and  plans  are  now  being 
prepared  that  it  may  be  pushed  forward  and  completed 
as  early  in  the  season  as  practicable.  We  desire  to 
call  your  attention  to  the  fact  that  the  high  service 
pumping  works  and  reservoir  will  be  completed  during 
the  year,  and  that  an  opportunity  will  then  be  aflForded 
to  lay  mains  from  Woodland  Hills  avenue  into  the 
central  portions  of  the  city  for  a  gravitation  supply  of 
water  for  fire  protection. 

The  head  of  water  in  the  pipes  at  the  centre  of  the 
Public  Square  would  be  245  feet,  with  a  pressure  of  105 
pounds  per  square  inch.  Branch  pipes  have  been  put 
in  the  main  along  Woodland  Hills  avenue  at  the  more 
important  avenues  leading  to  the  centre  of  the  city, 
preparatory  to  laying  such  fire  protection  mains,  if  you 
should  deem  it  advisable  to  do  so  at  any  time  in  the 
future. 

Tlie  Superintendent  and  Engineer  calls  attention  to 
the  enormous  waste  of  water  during  protracted  periods 
of  cold  weather  in  winter,  and  dry,  hot  weather  in 
summer,  and  contrasts  the  daily  consumption  by  our 
own  people  with  that  of  several  eastern  cities,  in  which 
meters  are  freely  used,  showing  a  condition  of  waste- 
fulness that  calls  for  vigorous  measures  for  its  abate- 
ment. 

The  startling  fact  that  at  the  present  rate  of  increase 
the  full  capacity  of  the  lake  tunnel  and  the  present 
machinery  will  have  been  reached  in  five  years,  is  one 
to  which  the  citizens  of  Cleveland.  ])articularly  those 
among  them  who  are  wati^r  takers  contributing  to 
this  wastefulness,  shoiiM  take  hoM.     It  is  not  pleasant 
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to  contemplate  the  possibility  of  being  called  upon  so 
near  in  the  future  for  an  appropriation  of  a  million  dol- 
lars for  further  enlargement  of  the  works,  when  it  is 
shown  that  one-half  of  the  water  now  pumped  would 
suffice  for  all  necessary  purposes  and  thus  double  our 
capacity  and  put  off  the  time  for  further  enlargement. 

We  do  not  wish  to  restrict  the  free  use  of  water,  for 
any  useful  or  necessary  purpose,  but  the  evils  of 
wanton,  criminal  wastefulness,  has  reached  such  a 
stage^  that  we  will  be  compelled  to  adopt  radical  meas- 
ures for  its  suppression  and  those  who  are  careful  and 
economical  in  their  use  of  water  must  not  feel  offended 
if  their  homes  are  invaded  by  the  inspectors  of  the  de- 
partment, in  search  of  improperly  placed  pipes,  and 
leaky  or  defective  water  fixtures,  for  it  is  our  purpose 
to  make  an  effort  to  correct  the  evil. 

The  plan  adopted  by  the  water  department  of  the 
city  of  Erie  as  outlined  in  the  acompanying  report, 
combined  with  the  meter  system  will,  we  believe  re- 
sult in  great  saving,  if  adopted  and  rigorously  carried 

out. 

Signed, 

PERRY  W.  RICE. 

Wm.  H.  LUTTON. 

EDWIN  HART. 
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Report  of  the  Secretary. 


Office  Secretabt  Water  Works.    ^ 
Cleveland,  Ohio,  FebV  6,  1885.    f 

To  the  Honorable  Board  of  Trustees  of  Water  Works : 
Gentlemen: — t  hare  the  honor  to  respectfullv  sub- 
mit the  Annual  Report  showing  in  the  abstract,  the 
business  of  this  office,  for  the  year  ending  December 
31,  1884. 

RECEIPTS. 


Water  rents  fhim  w»ter  meMored    $117.186  47 

Water  reitts  from  aasessmeats 166^^13  19 

Water  rente  from  mi8ceIIaQt*oa8  sources.      I0.-I96  99 

Water  rents  from  ferrules,  :i,14l  conneetioiu  «4  S3.fJ0  «,423  00        $900,451  «5 

Bonds  sold  Clereland  Sinklmr  Fund  OouimlssioDers. 
On  account  of  ot.>nstructlon.      .  ... 

On  acoount  of  pipe  exteusiou 

On  account  of  hUch  servUv  resJervoir     

On  aoivuut  of  hUfh  ^rvuv  eu^lue 
On  aec*»unt  of  waUT  ineiers 

On  ai-count  of  otttce  and  icvueml  ««\pouse 

On  acoi>unt  of  ifenora!  i>*i»airN 

On  acwunt  of  en^flue  hoiLM.»t*\i»i'iiM* 

Cash  In  I'itv  'lYt'u.MiiA .  liimuirv  is.s». 
I'ash  In  ortKv  Jamuii  \  1.  lv<t 


Total 




3S0.O0O  00 

10  00 

1.5%>  48 

51  00  \ 

0  00  ' 

m\  7i* 

2.21)1  2H 

loe  s 

loO  75 

l<3  00 

SI6  00 

ir.'A)  se 

:.'i:9  X) 

S.79D  81 

$8&6,8»0  :^ 
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DISBURSEMENTS. 


<  m  Mwiaia  of  pipe*  f  itenakNi 

« *a  armanl  (»f  fUmnHiDt  Rowprvolr     .   . 

•  m  arsnont  tit  hhtt  tfrrk^  mvqrolr  . . 
« m  •rrnant  of  hlffh  tenrlce  enirlDe  hmm 
<>n  •fmmiit  of  hUrta  «eiTk«  engine  . 
On  ■MMuiit  of  W<irCliliifftoii  Murine  No.  S,  and  bon<*ni. 

•  m  ■rrvMiBt  of  Nnnaao  utrMt  ■ew«v.      

« m  arraunt  of  romcrvrttoD 

Od  ■crooDi  (tf  waiar  mKen  


■  •  •  •  < 


•Hi  M^niQDi  of  fnruks.  mat  of  tappfmr  2141  connectKms 
nn  Mvoant  <if  rpcumed  wmtf*r  rrat 


«vq  wT^niot  (tf  nfllre  and  frPD«*ral  oxpenipfl . 

•  m  amdunt  of  iri'Deral  rrpalra 

« m  armunt  of  (»nirtai*  hftime  expc^nimi    . . . 
« m  acmuBt  of  fmrln**  howtt*  n^palrn. 


ra»h  in  nijr  TmbiiirT.  January  1. 1(K% 
4'aah  Id  iiflW  Januarr  1. 1^*^- 

ToUl  


9;!88,OtM80 

117^««  18 

m^inoori 

ii2,149  M 

0.3a3t1 

4a,77«  11 

8.7n  w 

SM  9D 

10.429  » 

8B«^»8  11 

2,K»  10 

l.liQ  Oft 

4.0Ci9  05 

ffl.W.'S  44 

6.010  Si 

».ai«  « 

3,Wl)  I»l 

Tfi.«»ltf  8V» 

10..V8  M 

l.»'.^  74 

n..%74  «7 

$«»>W9  72 
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From  the  above  is  obtained  the  following  : 


ReoefTed  for  water 

LesB  paid  for  tapptnir  and  returned  water  rent. 


Bonds..    

Balance  caab  Jannair  1, 19M 

Total . 


I>isbuned  for  running  expenses  and  rqialn. 
Disbursed  for  additions  to  water  works  plant 

Balance  cash  on  hand  January  1885 

Total 

The  nf  I  eamiDirs  of  1*4  are  . . 
Tbe  nei  eHmin^  of  l^^  are 
Inorvase  in  favor  of  IS-^t 


S»Q.4frl  85 
4,0»06 


$a98«98sea 

80.000  00 
.     8.780  81 


ttO.178  41 


soe.981  8b       dasgsee  74 


11.574  87 


S8&0,i:3  41 


S2»,7».71. 

a01.40S.S3. 

19.S22.38. 


At  ihe  same  rate  of  incrvsaiH*  ihe  (m>as  rvivlpls  fv>r  water  in  iStC  will  be. S90.000.00. 

E:ilimated  exuens*"*  jS>5  80.000.00. 

Leavt>s  to  apply  on  new  work  tMO.COO.OO. 
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LEDGER  BALANCES. 

DewiiiberHI,  1884. 


fteB  oC  Ltigtr. 


DeMC 


Puce  of  LediKer. 


Rllfe  flBTVlCC  rNHt^tNT. 


RiKt  wrrlcp  fnMdDC 


T<4ftl 


I      l,t85  74     WftttfT  reot 

]0,W  «     (Ity  of  nevelADd 
140,801}  00     noods  oatotandlDv. 
8,fp7.U8  e     Bonds  redeemed. 
Mhm  54 
111,400  01 
21,149  S4 
»418  01 
4H.4||8ft 

^.SM.n^  04       TuUI 


CfBdlt. 

$1321,7:8  8K 

48.071  d'l 

1,800.000  00 

985,000  00 


$1.91.'.  M  r4 


Tht»  construction  account,  as  shown  in  the  Lcd^tT 
is  made  up  of  the  following  parts  : 
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T^mttilit  acrwN  BiBMrvoiruiil  *afniimfBw itx 
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iniimis  lit    A  '^amnamft  4mIt  •amautt?  'if 
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The  bonds  outstanding  and  the  interest  on  the  niune : 

HOMQO^  7  per  crat.  doe  May  1.  1H6S.  iDterant $«,000  00 

«»/in.OOT  pcrcraL.  doe  May  1,  IHn,       **       14,000  00 

jn,0aox»  6  per  orat..  due  ()rt.  1.  1«B,      **        12,000  00 

MP.ODOjOO  S  A-lOO  per  cent.,  due  Sepc.  1.  l«tt.  iDterest 8,650  00 

hlMno.oo  4  per  ceau,  doe  8epc.  l.lUOt,  iDCemtt 4.000  00 

.WjOOOLOO  ft  per  eent.,  doe  8ep(.  1. 18B7,  lnu*nf^  ■ 80,000  00 

ti.:iUOLaou^                                                               Tocallnierett $91,660  00 


• 


The  interest  is  and  has  been  paid  from  the  general 
intiTt'st  fund  of  the  city  with  the  exception  of  the 
amount  above  referred  to,  in  lieu  of  which  the  water 
dei^artnient  has  purchased,  set  and  maintained,  over 
17» » tiro  hydran-^s  furnished  water  for  Public  Schools, 
En^cine  Houses,  Workhouse,  Police  Staticms.  Parks, 
for  Puddling  streets,  for  Hospitals.  Orphan  Asylums 
and  all  institutions  of  a  purely  charitable  organiza- 
tion and  otlu»r  usfsas  the  city  has  required. 

The  following  is  a  detaih»d  statement  of  receipts  from 
mis(*ellaneous  sources  as  classified  in  tlu»  thinl  and 
fourth  items  in  theoutside  column  of  receipts,  first  page 
«»f  my  n^port  : 


iaauary  16.    A.  B.  Perkins,  elevauir  cdout^tioiu 

16.  A.  R.  IvrkliB.  <'Dlarirlnir  connf<*tkin 

17.  AnM*rlcan  I^brlcallnK  nil  (\i..  la>lDfl:  4  In.  pi|H* 


rrbm'T  1^    (f.  M.  llarkUlTe.  8.9001b.  old  braw  at  lOV 

fi,    ft.  M.  liadcUffe.  3.000  lb.  old  irrtu*  bam  Sl<>  per  um 
SV,    f».  M.  RadcUffe.  4.000  lb.  No.  2.  Ni^rap  $ir>  (ler  Utn. 

Varrt  A.  I>.  Cannon,  lumber,  hlffb  •L*fvkv  nwrvtilr. . . 

A.  r.  HtmUY.  9  In.  Worthlnffton  um'Ut 
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Out.  none  ftom  enidiM  bouM 8  00 

J.  Bcrlff  k  Son,  4  to.  Ore  ooonMrctoii,  Pirknuui  ftrwt.  M  T5 

M«1MD  A  MorRUi^  8  Ul  ooiiiMci*D  to  pipe  In  GuuU  St.  84  08 

JotiB  WhttelAfr,  approprtetlon  fre 75 


9lovvBbtr.      A.  Bndivj.  me  of  pumplDff  bouse  dock,  frinter  *88-84  40  00 

tiao.  Sdiinltt,  for  old  arpK f  00 

r.  A  P.  R.  R.,  k>  corTM*t  error  In  f^eigbt  cbftTRW 88 

l»luidArd(M]ro.,oiie4liieb  flretajdnuit 88  00 

•luidard  INI  Col.  one  i  Inch  WorthlDirtoD  meter 88  88 

twmntar.      L  R.  RolMrtcoooiiectloo  fortcbool  buHdlnir 18  86 

C.  1.  (•ehrtnir.  t  locti  cooDecCloo  Freeman  ■treet 9  10 

J.  A.  ViDoeat,  4  Indi  eleralor  ooonertlon  Water  itreet  81  M 

A .  r.  A  H.  Strater,  conuwUou  HIckoi  street 10  80 

Willie  sewlmr  Machine  Co..  8  IB. ooonertlon  Canal  St.,  81  14 


186  08 


181  88 


808  U 


$8,687  « 
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Tho  following  is  a  statement  of  the  receipts  for  wat-er 
from  the  In^^nninj::,  also  the  ninning  expen5es  and  re- 
pairs, which  taken  from  the  total  collections,  corres- 
ponds with  the  water  rent,  account,  as  shown  in  the 
l^vlgt^r. 
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Permit  me  to  call  your  attention  to  an  evil,  which  in 
my  opinion  calls  for  an  immediate  remedy.  That  is, 
the  enormous  waste  of  water  in  the  winter,  hy  jK^rsons 
who  fnmi  iHM>r  plumhin^  are  obliged  or  think  it  neces- 
sary to  waste  water  to  keep  pipes  from  freezing. 

We  ha%'e  rules  and  regulations  governing  plumbers, 
a  close  application  of  which  ought  to  afford  sufficient 
prot«H*tion.  but  the  difficulty  lies  1  think  in  not  holding 
the  plumbers  to  a  stricter  accountability. 

There  should  I >e  some  person  employed  by  you.  to 
su|K>rvise  all  plumbers  and  inspect  their  work,  as  much 
for  the  protection  of  the  water  taker  as  for  the  depart- 
ment. 

He  should  know  what  constitutes  good  plumbing. 
He  should  seethatpiiK»s  on  the  premises  and  insi<le  the 
building  are  laid  at  proper  <lepths  and  protected  in 
running  through  exposed  places,  that  no  hydrants  are 
s<*t  over  catch  basins  connected  with  sewers,  and  upon 
other  defects  which  do  not  now  occur  to  uu\  he  should 
U'  thon»ughly  informed. 

I  am  of  theojunion  that  an  iiis]K»ctionof  plumbing  in 
f v»-rv  place  in  the  citv  wIhtc*  wattT  if  not  n^'asuriMl 
woubl  result  in  nuich  goo<L 

The  person  whose  water  is  measunMl  complains 
l«»u<lly  of  the  injustice  that  allows  bis  neighbor  whose 
wat«-r  is  not  m«'asured  to  waste  as  much  as  be  pleases 
f«»r  a  nominal  sum  whih»  he  is  made  to  j>ay  largtOy  for 
si»  doing.  This  is  an  argument  I  hear  daily,  as  do  you 
at  nearly  all  of  your  meetings,  and  prol>ably  on  the 
sire<'t  and  at  vour  places  of  business  and  doubtless  vou 
f«fl  the  force  of  the  argument  as  I  fetd  it. 

1  imagine  that  in  discussing  the  (piestion.  tlu»n*medy 
that  I  havf  proposed  or  some  better  om»  will  su«-rm»>t 
its^-lf. 

In  conclusion,  it  seems  pn»perto  alhnle  briefly  to  tin- 
death  of   Walter  Blythe.   which  ociMirnMl  August  )i*. 


1$  REPaRT  OP  WAvm  Wosis  Dip. 


1>^,  llr,  Blvthe  servedone  full  tennaod  after  an  in- 
I'^Tval  of  a  few  rears,  was  again  chosen  a  Tmsaiee  of 
Wat^er  Works  and  was  serving  the- last  j-ear  of  hi? 
^^nn  as  jrour  Pretsident. 

Tbe  resioliitioas  unamraouslj  adopted  bj  the  j<:*iii"r 
iweetinf:  i>f  vcvur  Bt«trd  aiid  iis  officers.  Augns^t  ^^.l  and 
bx  ihe  Hon.  CStT  0>nncil  a:  its  firsct  meeting  aftier  hi> 
*ieoeyis»e.,  jvav  tribm*^  xo  hi>  TueaDonr  in  fitting  t«rms- 

AU  ttf  whici  is  res^JiertfuHx  sghBnitaied. 

WHJJAM  A.  MADISC*X, 


upepintendent  s   I  \epopt. 


REPORT  OF  THE 

Superintendent  and  Engineer. 


To  (he  Board  of  Truntees  of  Water  Works  : 

Gentlemen  :— The  Twenty -ninth  Annual  Report, 
upon  the  condition  and  operations  of  the  Water  Works 
is  herewith  respectfully  submitted. 

LAKE  CRIB. 

The  weakness  developed  in  this  structure  since  the 
date  of  my  last  Annual  Report,  prompts  me  to  call  your 
attention  a^^ain  to  the  necessity  of  rebuilding  the  su- 
perstructure during  the  coming  summer. 

The  expenditure  for  labor  and  materials  for  strength- 
ening that  portion  of  the  building  above  the  water  line 
\vas*2l«5jM;.  The  rapid  decay  of  the  hendock  timber 
forming  the  outer  walls,  has  impaired  its  strength  to 
such  an  extent  thid  nothing  short  of  rebuilding  will 
now  make  it  safe;  while  it  pa^^sed  through  the  year 
without  material  injury  it  has,  nevertheless  been  a 
si>urce  of  constant  anxie^ty,  particularly  so.  during 
stormy  weather. 

TUNNEL. 

This  part  of  tlie  work  has  continue<l  to  serve  its  pur- 
|M*s<*  without  interruption  and  is  doubth^ss  in  gooil  ccm- 
dition.  On  the  mi^rning  of  January  4th.  isso.  there 
was  a  partial  obstruction  by  anchor  ice,  to  the  How  of 
water  through  the  inlet  in  thi»  crib,  this  was  scK>n  re- 
move*!  by  the  keeper  after  notice  reachetl  him. 

The  temperature  of  the  air  and  water  was  just  at  the 
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freezing  point  at  the  time  interruption  was  first  ob- 
served, but  that  of  the  air  had  been  lower  in  the  night. 
Th^e  was  no  ice  oh  the  lake. 

It  is  suggested  that  when  the  crib  is  rebuilt,  the  inlet 
on  the  south  side  now  obstructed  with  rip-rap  stone, 
be  opened  and  made  available,  thus  reducing  the  flow 
of  the  current,  and  the  danger  of  stoppage  by  ice. 

BUILDINGS. 

The  west  wing  of  the  north  engine  house,  formerly 
the  boiler  room  for  the  west  Cornish  engine,  has  been 
fitted  up  in  a  plain  but  substantial  manner  for  the  new 
ten  million  gallon  Worthington  engine . 

The  north-west  corner  of  this  room  had  settled  to 
such  an  extent  that  large  cracks  opened  in  the  north 
and  west  walls,  these  were  taken  down,  and  the  open- 
ing afforded  a  convenient  inlet  for  material  for  the  en- 
gine and  foundations,  the  walls  were  rebuilt  after  the 
engine  was  in  place  and  have  not  shown  any  signs  of 
settlement  since. 

No  work  has  been  done  to  the  room  in  the  north 
building,  from  which  the  Cornish  engines  were  removed 
except  to  place  a  temporary  floor  over  the  pits  where 
the  engines  stood,  and  to  put  a  roof  on  the  brick  part 
of  the  old  stand-pipe  tower. 

The  room  thus  vacated  is  of  sufficient  size  to  contain 
a  pair  of  engines  having  a  capacity  of  at  least  thirty 
million  gallons  per  day  or  nearly  four  times  that  of  the 
.  Cornish  engines.  Before  it  can  be  used,  however, 
some  plan  for  conveying  water  from  the  tunnel,  to  the 
pumps  must  be  devised  and  carried  out. 

The  aqueducts  now  leading  to  the  different  pumps 
will  be  taxed  to  their  full  capacity,  whenever  it  becomes 
necessary  to  use  all  the  present  machinery  at  the  same 
time  ;  knowing  that  to  be  true  it  would  be  folly  to 
make  connections  with  either  of  them  for  the  purpose 
of  supplying  other  pumps. 

Two  plans  have  been  suggested  for  procuring  water 


Rkport  op  Watkr  Works  Drpartmknt.  88 

for  the  pumps  that  must  be  placed  in  this  room  in  the 
near  future.  One  contemplates  carrying  a  suction 
I>ipe  to  the  east  shaft  of  the  land  tunnel;  for  the  other, 
the  most  difficult  one  to  carry  out,  it  is  proposed  to 
sink  a  welK  in  the  engine  room,  down  to  hard  clay,  and 
fn>m  its  bottom  drive  a  tunnel,  about  one  hundred  and 
twenty  feet  in  length,  to  the  shaft  above  mentioned, 
entering  it  at  a  depth  of  about  forty-five  feet  below  the 
water  line. 

HIGH  SERVICE  PUMPING  STATION. 

Late  in  June  proposals  were  received  for  building 
the  foundation  for  the  high  service  pumping  house, 
engines,  boilers,  chimney  and  stand-pipe  at  the  inter- 
section of  Norman  street  and  Woodland  Hills  avenue. 

The  work  was  awarded  to  Mr.  David  Robertson,  the 
lowest  bidder,  at  a  price  based  upon  the  quantities  ap- 
proximated from  the  plans,  of  8*^4,705.98. 

By  the  terms  of  the  contract  it  was  to  be  completed 
by  December  1,  but  on  account  of  delay  in  receiving 
materials,  and  the  early  setting  in  of  cold  weather,  the 
exterior  walls  above  the  ground  line  are  not  all  finished 
there  being  about  three  weeks  work  remaining  to  be 
ilone.  The  delav  however,  has  not  resulted  in  anv  in- 
convenience  to  the  Water  Works  :  the  work  of  ertKJting 
the  engines  and  i  lacing  the  boilers  has  been  prose- 
cuted by  the  contractors  with  no  serious  interruptions, 
the  masonry  on  which   they  stand   being  all  in  place. 

The  inside  dimensions  of  the  buildinge  are  as  fol- 
lows :  engine  rv>om  43x51 8-12  feet  and  50  r»-r^»  feet  high 
i4>  cornice,  boiler  room  VJxiV-l  feet  and  '^4  feet  high  to 
cornice. 

There  are  two  rooms  between  the  engine  room  and 
boiler  room,  one  for  an  office,  and  the  othera  work  shop 
each  1«;  :j-r^x  13  4-12  feet.  The  base  of  the  stand-pipe 
lower  will  be  25x25  feet  with  walls  4  feet  thick  from 
ground  line  to  cornice  line  of  engine  room,  from  where 
I  tapers  to  12  inches  in  thickness  at  the  top. 
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The  height  of  the  stand-pipe  proper  will  be  205  feet 
and  of  the  tower  to  top  of  peak  239  feet. 

The  chimney  will  be  140  feet  high  from  the  ground 
line  with  a  base  15x18  feet. 

The  foundation  of  the  whole  structure  rests  on  shale 
rock. 

MACHINERY. 

The  ten  million  gallon  Worthington  engine,  con- 
tracted for  in  1883,  has  been  completed  and  accepted. 
It  is  in  every  respect  equal  and  in  some  of  its  details 
superior  to  the  two  others  of  the  same  kind.  It  will 
be  seen  by  the  accompanying  table  that  the  duty  of 
this  engine,  for  the  time  it  has  been  in  operation,  ex- 
ceeds that  of  any  of  the  others. 

The  report  of  Mr.  Doty,  Engineer  in  charge  of  the 
pumping  works,  which  is  herewith  submitted,  reviews 
the  condition  of  the  machinery,  boilers,  etc.,  under 
his  care,  so  fully,  that  I  can  only  add  my  recommen- 
dation to  his  suggestion,  that  provision  should  be 
made  in  the  near  future,  for  a  pair  of  large  engines,  to 
be  placed  in  the  room  made  vacant  by  the  removal 
of  the  Cornish  engines.  The  rapid  [;rowth  of  the  city 
and  increase  in  the  consumption  of  water  makes  it 
necessary  to  keep  in  readiness  for  service  a  surplus 
pumping  capacity. 

I  also  join  him  in  his  recommendation  to  purchase 
machinery  and  tools  for  the  now  vacant  work  shop. 

WEST  SIDE  RESERVOIR. 

No  work  has  been  necessarv  on  the  Franklin  street 
n^sorvoir  beyond  tlu*  usual  care  bestowed  by  the  keep- 
er, Huch  as  cutting  the  grass  and  keeping  the  walks  and 
fc^nces  in  re])air. 

MAIN  PIPES. 

The  main  pipe,  :5<i  inches  in  diameter,  leading  from 
Willson  avonue  east  throui^h  Quincy  street  to  Fair- 
niinint  street  reservoir,  has  all  been  laid  and  connec- 
tions with  both  basins  have  been  completed. 
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The  total  lenjfth  of  .IfJiiich  main  laid  fhirinjj:  th(»year 
inclu<ling  13r»  feet  of  rxtra  lioavy  pifx^  for  inlet  under 
the  embankment  in  the  south   basin  of  reservoir  was 

Of  thirty  inch  pii)e  the  len^li  laid  durinp:  the  year 
was  14/.«r2feet,  of  this  length  3.074  feet  was  lai<l  from 
Woo<lland  Hills  avenue  east  through  Kinsman  street 
and  the  Warrensville  road  to  and  into  th(»high  s<»rvice 
reservoir,  305  feet  of  this,  under  the  south  (embank- 
ment is  extra  heavv  laid,  as  in  the  lower  reservoir. 
on  brick  piers,  '207feet  was  laid  at  the  Wt»st  Side  pump- 
ing works  to  connect  the  mains  heading  from  the  two 
Worthington  engines  in  the  north  engine  houst*.  the 
n»mainder  10.811  feet  was  laid  in  Woodland  Hills  ave- 
nue  iKftween  Fairmount  reservoir  and  Union  stret^t,  in- 
cluding the  outlet  pipe  from  the  north  basin. 

The  length  of  '24  inch  pipe  laid  was  3,!>55  feet,  of  this 
•i.H14  feet  was  laid  in  Woodland  Hills  av<»nu(».  from 
Union  street  south  to  Way  street,  the  balance  is  laid  in 
Fairmount  reservoir  as  waste  and  ov(»rflow  \n\H\ 

Of  'ii)inch  pip<\  branches  wen*  laitl  nortli  an<l  south 
from  the  W  inch  main  in  Quincv  stnM»t  at  Bolton  avt»- 
nu*'  and  north  at  Doan  street :  the  length  of  these 
branches  is  [Kl  fei^t,  13'2  feet  was  laid  as  a  waste  and 
overflow  pipe  under  the  east  embankment  of  the  high 
service  reservoir. 

A  pijM?  of  the  same  size  was  laid  in  Wi>odland  Hills 
avfuue  from  Way  street  south  to  Harvard  strt^rt.  a 
distance  of  v*,/»4o  feet,  making  a  total  length  of  '^'.T'JA 
Uh^X  of  "20  inch  laid  during  the  year. 

Of  !♦;  inch  pipe.  134'^  feet  was  laid  in  Woodland  Hills 
av4*nue  south  from  Harvard  stret»t  to  Miles  strtMt,  and 
branches  <»f  the  same  size  wwv  laid  from  Woodland 
Hills  avenue  main  west,  as  follows  :  At  South  Woo<i- 
land.  Kinsman.  Harvanl  and  Milrs  strtM*ts.  having  an 
aggregate  length  of  Iv^o  feet,  making  a  total  of  i.jt;,? 
feet  of  Ui  inch  in  1SS4. 
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The  total  length  and  cost  per  foot  of  main  pipe  laid 
from  16  inches  to  36  inches  in  diameter,  is  as  follows  ; 

36  inch,     5032  feet,  cost  per  foot $10  15 

30  inch,  14092  feet,  cost  per  foot 7  20 

24  inch,     3955  feet,  cost  per  foot 4  54 

20  inch,     2765  feet,  cost  per  foot 3  77 

16  inch,-    1462  feet,  cost  per  foot 2  91 

28,206  feet  =  5  miles,  1806  feet 

I  would  again  recommend  the  laying  of  a  30  inch 
main  from  the  number  3  Worthington  engine  through 
Taylor,  Harbor  and  Randall  streets  to  Lorain  street, 
with  branch  in  Bridge  street  to  Kentucky  street,  to  con- 
nect with  the  main  of  that  size  running  east  in  Bridge 
street.  This  pipe  is  necessary  for  the  better  supply 
of  that  portion  of  the  city  through  which  it  would  pass 
and  should  as  soon  as  possible  be  extended  south  to  Clark 
avenue,  whence  in  timp  it  would  be  laid  easterly  through 
Clark  avenue  to  Broadway  and  Willson  avenue,  thence 
north  to  the  intersection  of  Willson  and  Scovill  ave- 
nues where  it  would  connect  with  a  branch,  already 
laid,  from  the  36  inch  leading  to  Fairmount  reservoir, 
forming  eventually  another  feeder  to  that  main. 

A  20  inch  pipe  should  be  laid  in  Union  street  from 
Woodhuid  Hills  avenue  westerly  to  a  point  near  Axtell 
street  in  tlio  High  Service  District,  and  another  of  16 
inches  diameter  should  be  laid  in  Harvard  street  from 
Woodland  Hills  avenue  to  Broadway,  from  these  two 
mains,  lateral  pipes  for  distribution  could  be  laid  that 
would  for  the  present  supply  all  the  iron  mills  and  oil 
refineries,  as  well  as  afford  a  supply  for  domestic  use 
and  fire  protection. 

I  would  also  recommend  that  a  16  inch  main  be  laid 
in  Forest  street,  from  Scovill  avenue  south  to  Croton 
street,  from  whence  a  12  inch  pipe  should  be  extended 
to  Broadway,  for  the  juirpose  of  giving  a  better  supply 
of  watt'r  to  the  distributing  pi}>es  it  would  cross  as  well 
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as  act  B»  a  feeder  to  that  part  of  the  Broadway  i>ip<* 
where  the  greatest. quantity  of  water  is  now  used. 

There  have  been  two  leaks  in  the  30  inch  mains, 
I'auHed  by  cracked  pipes,  one  at  the  intersection  of 
Brownell  street  and  Euclid  avenue,  the  other  at  the  foot 
of  Division  street  hill.  Another  similar  leak  occured 
in  the  old  twenty-four  inch  pumping  main  at  the  pump- 
injc  works.  All  of  them  were  repaired  by  ins<»rting 
new  pi})es. 

DISTRIBUTING  PIPE. 

The  quantity  of  distributinjuf  pipe  laid  during  the  year, 
while  not  as  great  as  that  laid  in  iss:},was  considerably 
above  the  average  for  the  past  ten  years. 

C  )f  the  diflferent  sizes  up  to  and  including  twelve  inch 
there  was  laid  15  miles  1441  feet,  making  a  total  length 
of  that  class  of  pipe  now  in  use  of  175  miles  !;J*3'i4  feet, 
which  added  to  the  main  pipe  gives  a  total  of  11)0  miles 
980  feet  of  all  sizes. 

In  a<ldition  to  the  pipe  laid,  l^iile  and  SS  feet  was 
relaid,  and  3  miles  4,57r,  feet  was  lowered,  attached  to 
which  were  438  service  pipe  conn<»ctions.  measuring 
1  mile  4,1C0  fe<»t,  all  of  which  were  lowt»rcd  to  a  depth 
l^eyond  the  danger  of  frost. 

STOP  GATES. 

The  increase  in  the  number  of  stopgate^  for  the  year 
was  4ns,  of  these  37  were  in  main  pipes  and  3T1  in  dis- 
tributing pi]K's  and  fire  hydrant  branches.  '^>7obl  ones 
were  taken' out  and  replaced  by  others,  either  on  ac- 
c*>unt  of  breakage  or  to  increase  the  sizt* 

The  whole  numl>er  now  in  use.  of  all  sizes.is  3.574:  of 
these  ir.»  are  in  main  iujk*  lines  above  Vi  inches  in  df- 
ameter. 

FIRE  HYDRANTS. 

The  whole  number  of  public  fire  hydrants  in  use  at 
this  time  is  170r,.  Of  these  *.*<♦.*)  were  adtltMl  during  the 
past  year,  and  II*  have  lK*en  taken  out  and  replaced 
with  larger  ones. 
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Under  authority  given  me  by  a  resolution  of  your 
Board,  adopted  early  last  year,  I  have  increased  the 
number  of  fire  hydrants  wherever  any  changes  have 
been  made  in  the  pipe  system  in  the  more  thickly  pop- 
ulated and  business  districts  of  the  city.  I  have  also 
increased  the  number  on  all  new  lines,  at  least  twenty- 
five  per  cent. 

The  tables  appended  hereto  give  information  in  detail 
of  all  the  work  described  above. 

SERVICE  CONNECTIONS. 

The  number  of  all  sizes  of  new  service  connections 
made  with  the  distributing  pipes  was  2111,  an  increase 
of  230  over  the  number  added  in  1883.  The  total  num- 
ber of  service  connections  made  since  the  works  were 
built  .is  18,475.  Of  these  649  are  abandoned  or  turned 
off  for  non-payment  of  water  rent,  846  are  laid  only  to 
the  curb  line  of  the  street  and  17  have  been  abandoned, 
the  ferrules  withdrawn  and  the  openings  plugged, 
leaving  the  number  in  use  at  the  end  of  the  year  16,963. 
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CONNECTIONS. 


T(>U1. 


SliM-h                                        1M40                                2,081  17,471 

Htnrli   .                    .                       -Use                                      40  4M 

1  iDCb                                              111                                        1  143 

l^Alnrh                                             14                                    ...  14 

ISforb                                            83                                       0  98 

ttarh  ..                                       l^                                   15  147 

SS  lorb                                                8  3 

S  lorb       .       .                                  01                                       7  On 

4iiir&                                              b6                                    10  M 

MDTh                                             i                                   1  3 

ToUl                                        10.«V4                                2,111  ]*(,I75 

Tuni*«l  ofr  f(tr  Di«-iMijrnieot  of  rent,  or  abADdoned .      C«9 

\<-(  •itrixlrd  tic>y«iD(l  t'urb  line     .     ..  H4rt 

\?ttD<i-<D«^]«Dd  o|«oinirtpluinrwl            .    .  17 

r.iCaJ                                                                              1..M2 

NuiiUt  In  U5V  I)t<voiber3lfit                    Ifi.WB 

WATER  METERS. 

Tin*  iiirn»ast»  in  tlie  number  of  nu»irrs  in  iisowa'^  i:»7, 
•  •f  hvilniulic  flevat<>rs  «*»  ami  wat<T  motors  1.  These 
an*  all  provi<ied  with  rejj^isters  that  indicate  the  tjiian- 
lity  of  water  used. 

Tin*  total  number  of  meters  in  ust»  is i»Ml 

Thr  total  number  of  ^levators  in  use  is. . .  »;♦; 

The  total  numberof  water  motors  in  usi'  is  ,*> 


Total  devices  for  measurinjj^  water l.o")? 


80 
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METERS  IN  USE. 


Name  of  Meters. 


Worthlnffton  PistoD.. 
Ball  and  Flits  Rotary. 
Ball  and  Fltts  Piston. 
Crown  Rotary 


Totals. 


H\n. 

lin. 

IHin. 

2  In. 

8  In. 

4  in. 

478 
2 

251 

88 

90 
1 

47 
1 

18 

1 

1 

7 
258 

1 

88 

1 

482 

91 

49 

18 

ToUl. 


4 
1 

0 

986 


The  number  of  gallons  of  water  measured  by  meters 
hydraulic  elevators  and  water  motors  was  1,136,268,848 
or  3,104,560  per  day,  an  increase  over  the  previous  year 
of  170,100  gallons  per  day,  or  62,256,600  for  the  year. 

DISTRIBUTION. 

The  quantity  of  water  pumped  during  the  year  was 
5,990,378,137  gallons,  an  increase  over  the  year  1883  of 
802,945,480  gallons. 

The  daily  average  for  the  year  was  16,367,153  gallons, 
being  an  increase  of  2,155,007  over  the  previous  year. 

The  rate  of  increase  was  15.47  percent. 

The  cost  of  pumping  each  million  gallons  100  feet 
high  was  $4.08. 

The  large  increase  in  the  quantity  of  water  pumped 
can  be  accounted  for,  in  part,  by  a  leak  in  the  16  inch 
main,  crossing  the  river  at  Ohio  street,  which  had  been 
running  for  an  indefinite  time,  until  discovered  late  in 
November. 

That  the  leak  is  a  large  one  there  can  be  no  question 
as  the  water  comes  to  the  surface  of  the  river  with 
strong  force  from  a  depth  of  1 6  feet.  The  season  being 
so  far  advanced  no  examination  has  yet  been  made  to 
determine  its  character  or  extent.  The  gates  on  each 
side  of  the  river  were  closed  as  soon  as  the  leak  was 
discovered  and  no  inconvenience  to  water  takers  has 
been  reported,  the  pipe  being  amply  fed  on  both  sides 
of  the  river  bv  the  oO  inch  main. 
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FAIRMOUNT  RESERVOIR. 

Work  on  this  reservoir  has  progressed  in  a  satisfac- 
tory manner.  The  earth  work  in  the  embankments  is 
nearly  completed,  the  only  work  remaining  to  be  done 
is  to  trim  them  to  line  and  fill  the  top  where  worn  away 
by  teams,  the  5H)iling  and  seeding  on  three  of  the  sides 
has  lK»en  done,  and  the  stone  steps  on  the  Woodland 
Hills  avenue  side  are  in  place. 

The  waste  pipe  and  drainage  conduit  are  both  com- 
pleted, and  the  overflow  pipe  is  laid  to  near  the  water 
line  ready  for  the  branches  that  will  connect  both  ba- 
sins with  the  waste  pipe. 

The  puildle  lining  and  concrete  bottom  in  the  souUi 
basin  is  completed,  the  puddle  lining  of  the  slopes  is  car- 
rit^l  more  than  half  way  to  the  top,  and  the  paving 
reaches  to  an  average  heigth  of  alM>ut  seven  feet.  For 
the  prottH'tion  of  the  concrete,  during  the  winter,  the 
^ates  in  the  inlet  main  were  opened  and  the  l>ottom 
c«»vt»red  with  water  to  a  depth  of  three  and  a-half  feet. 

The  excavation  in  the  north  basin  is  nearly  to  grade 
and  the  Inittom  covere<l  with  clay  for  puddl(»,  which 
h\  the  action  of  the  winter  frost  and  rains  will  be  in 
lh«' lK\st  {Kwsible  condition  for  working  in  the  spring. 

^•h<»uld  nothing  unusual  occur,  this  work  should  be 
fully  completed  by  Sej>tember  next. 

The  amount  paid  the  contractors  for  work  to  Decein- 
Ut  il.  is  ah;o,5>1.:JS. 

HKJH  SERVICE  RESERVOIR. 

It  is  expei'ted  that  this  reservoir  will  be  fully  (*om- 
pK'ted  by  June  rtrst.  The  embanknu»ntsare  up  tt> grade 
with  the  exception  of  the  top  gravel  walk,  the  outiT 
sln|M»s  are  trimme<l  to  line  and  tlu»  si>iling  put  on.  All 
thr  pipe  conntH'tions  an*  made  cxct»ptin;^  the  ov<»rflow, 
thf  castings  f<»r  whieh  are  (»n  tlu»  groun<I  and  can  be 
put  in  place  in  three  days,  the  ballast  is  nearly  all  in 
place,  the  concrete  Ixittom  is  completed  and  thejuiving 
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done  to  within  about  twelve  feet  of  the  top.  About 
three  feet  of  water  was  pumped  into  this  basin  before 
winter  set  in,  for  the  purpose  of  protecting  the  concrete 
from  the  action  of  frost. 

The  amount  paid  on  this  work  to  December  31 ,  is 
$96,211.4:9. 

The  work  on  both  reservoirs  is  now  so  far  advanced 
that  the  fences,  stair  railing,  embankment  railing  and 
bridges  leading  to  the  valve  rods  may  be  put  under 
contract  early  in  the  spring. 

The  accompanying  abstract  of  expenditures  gives 
the  amounts  in  detail,,  under  the  different  headings,  of 
the  sums  expended,  by  the  department,  for  all  purposes 
for  the  year. 

WASTE  OF  WATER. 

The  waste  of  water  during  freezing  weather  and 
its  lavish  use  on  lawns  and  for  cooling  premises  during 
the  summer  months  has  become  so  excessive  as  to  call 
for  the  adoption  of  vigorous  measures  f6r  its  suppres- 
sion. The  average  consumption  of  water  per  day,  last 
year  was  16,367,153  gallons.  The  daily  average  for" 
the  month  of  January  was  20,3:^^4,373  gallons,  while 
that,  for  the  month  of  April  following  was  only  13,598 
832  gallons. 

The  average  daily  consumption  for  the  two  spring 
months  April  and  May,  and  the  two  Autumn  months 
October  and  November  was  but  14.011,437  gallons, 
while  the  average  consumption  for  the  remaining  eight 
months  was  17,534,073  gallons  per  day. 

The  quantity  used  in  the  month  of  April  includes  a 
wastage  of  probably  not  less  than  3^  million  gallons 
per  day,  while  for  the  month  of  January  one-half  of 
all  the  water  pumped  was  wantonly  allowed  to  flow 
back  to  the  hike  without  having  served  any  useful 
purpose. 

If  this  wastefulness  is  permitted  to  go  on  unchecked, 
the  people  of  Cleveland  nuist  be  prepared  for  another 
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exi>enditure  of  not  less  than  one  million  dollcirs  for  a 
lar^cer  tunnol,  more  machinery  and  long  lines  of  main 
{»i|K^  within  the  next  five  years,  for,  before  the  end  of 
the  year  issj».  at  the  present  rate  of  increase,  which 
for  the  past  two  years  has  exceeded  15  i)ercent.  p<»r  an- 
•num,  the  full  capacity  of  the  tunnel  will  have  been 
reache<l  an<l  every  en;^ine  at  the  pumping  works  will 
Ik*  crowded  to  its  utmost  capacity,  with  no  reserve  in 
c'as€»  of  accidents. 

The  average  consumi)tion  per  capita  (exclusive  of  the 
eighteenth  ward  w^here  no  water  pi])e  is  yet  laid)  for 
the  year  1SS3  was  75j;()  gallons  per  day,  and  S'iJU\  gal- 
lons in  1«S4. 

In  the  city  of  Provi<lence  R.  I.  where  a  little  more 
than  one  half  of  the  st^rvice  pipes  are  metered,  the  con- 
sum|>ti«»n  averages  less  than  35  gallons  [K»r  capita  per 
dav.  In  that  citv  the  total  number  of  services  in  use 
on  the  hist  day  of  September  iss4  was  11,:J7*2  and  the 
consumption  of  water  for  t»ach  servici*  pipe  per  day  for 
thf  thn**'  nu>nths  tending  on  tliat  dnt(»  was  .'{ss  gallons, 
whih^  in  ('b*vi*hin<l  the  number  of  gallons,  per  service 
pijH*.  |K*r  «hiy  for  tin*  whob*  year  was  !» .5  or  nearly  two 
and  on«»-half  tiuKs  greater  than  in  Provi<lrnce. 

Whib*  wt»  may  nevt»r  hopt*  to  rcduct*  tin*  consumption 
nf  water  in  (Mt»v(»land,  with  its  broad  sandv  str(»(»ts. 
wid<-  lawns  and  hirge  and  numerous  manufa<'tories  to 
a>  Ii»w  figures  as  those  named  above,  we  may  check  tb«* 
j:n*at  wast«*  ami  thus  practically  in<-reas(»  ourcaj»acity 
Mf  in  oth<*r  wonls  put  off  the  tinu'  for  t^nhirgement  for 
nianv  vears. 

Many  plans  have  been  sugg«»ste<l  an<l  trifd  for  tb" 
s  ipj>.-«'*^sion  of  waste.  l>ut  the  only  perfect  one  is  the 
uv  of  meters,  the  co>it  of  this  plan  bow. -ver.  has  bere- 
t  »f.»r  •  lM»e:i  a  b  ir  to  t'leir  uaivers  d  iutro  lu  'in  i. 

The  <*iti«-s  nf  IVovidi'Uce  aud  Pawtin*ke».  H.  I..  Kail 
Hivi-r  and  \Vorce^t,.|.^  Ma-s..  and  Maucln'^tT.  N.  II., 
cunie  nearer  to  baving  a  gen«»ral   meter  system   tbau 
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any  other  cities  in  this  country,  and  the  result  is 
alike  satisfactory  to  consumer  and  water  department. 

The  city  of  Erie,  Pa. ,  has  adopted  a  different  plan  to 
accomplish  the  same  result,  the  main  features  of 
which  are  a  ri^id  inspection  of  all  premises  supplied 
with  water,  twice  a  year,  and  the  classification  of  all 
plumbing  as  first-class  or  second-class,  as  the  inspec- 
tor may  find  it.  In  determining  which  class  the  plumb- 
ing of  any  premises  may  belong  to,  the  inspector  is 
not  governed  so  much  by  the  workmanship  as  by  the 
arrangement  of  the  piping  with  reference  to  its  pro- 
tection against  freezing,  and  the  means  for  closing 
the  water  off  and  draining  the  pipes.  At  the  same  time 
he  instructs  the  occupants  how  to  guard  against  freez- 
ing without  allowing  water  to  run.  First-class  plumb- 
ing is  that  which  is  so  arranged  that  the  water  may  be 
turned  off  inside  of  the  premises,  and  the  pipes  all 
drained,  or  where  there  is  no  danger  of  freezing  at  any 
time,  and  is  charged  single  rates  for  water.  Second- 
class  plumbing  is  such  that  the  pipes  cannot  be  drained 
or  kept  from  freezing  without  j)ermitting  the  water  to 
run,  and  is  charged  double  rates  if  not  changed  within  a 
reasonable  time  after  notice  is  given.  The  adoption  of 
the  system  has  reduced  the  quantity  of  water  per  cap- 
ita so  that  no  more  is  being  pumped  at  this  date  than 
was  required  at  the  same  time  two  years  ago,  notwith- 
standing a  large  increase  in  the  number  of  water 
takers. 

I  believe  that  bv  combinino:  the  meter  svsteni  with 
that  adopted  by  Erie  the  quantity  of  water  now  pumped 
in  Cleveland  can  be  reduced  one-half  or  that  it  mav 
be  made  to  supply  double  the  number  of  water  takers 
we  now  have  without  inconvenience  to  anv  one. 
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The  approximate  ofttimato  of  an  ticipatiMloxpenditureR 
for  the  year  1885,  for  all  purposes,  is  as  follows  : 

Fairmount  Reservoir,  to  complete..    $  li;s.:»oj 

High  Service  Reservoir,  to  com]>lete  4(»,(KM) 

High  Service  Engine  House 1()5,<mm) 

Cornish  Engines,  to  erect 12.ihk» 

Main  pipe 5<i,(k>o 

Pipe  for  street  distribution i:J.")  <kk» 

Rebuilding  Lake  Crib,  Superstruct- 
ure   !;>.5.(MM» 

0|H'rating  expenses  and  ordinary  re- 
pairs   S().(MM> 

Total  estimated  expenditure 8  <iir»,4(H» 

Deduct  estimated  receipt  for  water.        3-2o,(kh» 

Total  amount  of  bonds  to  be  is8ue<l.    8  •^>im;.4(m> 
Respectfully  Submitted, 

JOHN  WHITELAW, 

Superintendent  and  Emjineer. 

Cleveland.  Ohio.     ^ 
Februarv  r,,  1S85.  s 
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REPORT  OF    . 

Engineer  of  Pumping  Department. 


To  the  Trustees  of  Cleveland  Water  Works  : 

(lENTLEMES  :~The  Engineer  of  the  Pumping  Depart- 
nuMit  of  tlie  Cleveland  Water  Works  would  most  re- 
*i|K-ctfully  submit  the  following  Annual  Report  : 

CORNISH  ENGINES. 

In  accordance  with  the  conditions  of  a  contract  with 
Chafer  Si  Becker,  the  old  Cornish  engines  have  been 
n-moved  from  their  long  resting  place  in  the  north 
sid<*  Pumping  House  to  the  new  High  Service  Station 
oil  Fairmount  street,  where  they  are  now  being  erected. 

In  consequence  of  delays  in  building  the  foundation 
f«»r  these  engines  the  specified  time  for  completing  the 
Work  as  provided  in  the  contract  has  passed,  and  the 
work  is  not  nearly  completed  :  however,  the  contract- 
ors have  manif tested  a  very  commendable  disposition 
to  comply  with  l)Oth  the  letter  and  spirit  of  the  agree- 
ment, an<l  will,  I  believe,  push  the  work  forward  with 
t-nergy  when  circumstances  will  permit. 

The  present  state  of  forwardness  is  about  as  follows  : 
Th«'  si.x  Cornish  boilers  are  in  place  and  the  connec- 
tions well  under  way.  The  base  plates  un<ler  columns 
an«l  all  the  heavy  castings  built  into  the  masony  are  in 
place  :  also  tank  bottoms,  suction  pipes,  valve  cham- 
\n'Ts,  air  pumps  an<l  condi'Users.  The  progress  nuide 
since  starting  the  work  of  removal  warrants  us  in  con- 
rluding  that  early  next  autumn  vve  shall  see  the  en- 
gines ready  for  service. 
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HENDERSON  ENGINES. 

As  contemplated  in  my  last  report,  the  south  cylin- 
der of  these  engines  has  been  provided  with  new  piston 
rings,  the  same  as  those  in  use  in  the  north  cylinder  of 
the  same  engine.  No  further  expense  for  repairs  will 
be  necessary  during  the  coming  year.  These  engines 
are  held  in  reserve,  consequently  pump  a  compara- 
tively small  amount  of  water.  They  are  in  good  repair. 

N(>.  1  WORTHINGTON  ENGINE. 
This  engine  has  been  in  almost  constant  service  since 
July  10,  1876,  and  has  required  very  little  repair,  aside 
from  the  accident  mentioned  in  my  last  report.  At 
this  date  they  are  in  good  repair,  considering  the 
length  of  service  rendered. 

NO.  2  WORTHINGTON  ENGINE. 
This  engine  continues  to  merit  our  confidence,  and  is 
making  a  better  record  for  herself  than  No.  1,  as  will 
be  seen  bv  reference  to  the  annex  tables.  June  13th  a 
slight  mishap  occurred,  caused  by  carelessly  drawing 
the  screens  in  the  aqueduct.  A  large  quantity  of  fish 
passed  into  the  suction  pij^e  and  choked  the  induction 
valves,  causing  a  sto])pa^e  of  about  twenty-four  hours 
and  a  slight  expense  for  repairs.  No  further  expense 
for  repairs  will  be  necessary  the  coming  year  barring 
accidents. 

NO.  :)  WORTHlNdlTOX  ENGINE. 

March  v*oth  we  were  instructed  by  Sup't  Whitelaw 
to  clear  \ho  vvt^st  boiler  house  to  make  room  for  the 
new  Wortliin;^ton  en-::ine  un<ler  contract.  This  work 
was  done  as  speedily  a>i  possible,  the  foundations  were 
at  once  ])ut  in.  and  on  June'.^th  the  engines  were  deliv- 
ered at  th(^  Pumping  Wjrk^.  The  work  of  erecting 
was  pushed  forward  witli  energy,  and  on  August  1st 
tht»  engines  were  ready  for  sieani.  but  owing  to  some 
delav  in  makiuLT  c  ^nneetiou--  with  the  deliverv  main, 
were  not  starti'd  until  Auuu^t  14.  After  the  usual  pre- 
liminary tt^st  of  abo  /   :w  .  \v     1:^.   :lie  engines  were 
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Bhut  down  for  lagging  and  painting,  which  was  com- 
pleted in  October,  and  the  engines  again  started  upon 
final  t^st  for  acceptance.  December  2nd  a  duty  trial 
was  made  by  the  engineer  in  charge,  and  the  engines 
pn)ved  beyond  a  doubt  that  all  the  conditions  stipu- 
lated in  the  contract  were  fully  met,  showing  a  duty 
of  5<»,585,fi81  foot  pounds. 

ENGINE  SUMMARY. 

The  west  side  Pumping  Station  contains  four  duplex 
pumping  engines.  With  a  combined  capacity  of  40  mil- 
lion  gallons  daily,  with  an  average  consumption  of  only 
1  '^i  millions,  there  would  appear  to  be  ample  margin 
for  safety,  but  the  fact  that  our  minimum  consumption 
is  al>out  25  millions,  forces  upon  us  the  conviction  that 
our  efforts  should  not  be  relaxed  until  the  vacant 
space  in  the  old  north  side  building  is  filled  with 
engines  and  boilers. 

The  district  soon  to  be  supplied  by  the  high  service 
system  must  be  added  to  our  present  consumption,  and 
will  take  at  least  five  million  «:alU)ns  per  day.  This 
will  bring  our  consumi>tion  up  to  thirty  millions  within 
the  next  year,  without  including  the  regular  increase 
of  al»out  1.5i  per  cent,  annually. 

In  view  of  the  foregoing  facts  I  would  n^commencl 
that  in  the  near  future  two  fifteen  million  gallon  pumps 
Ih»  provided  and  four  additional  lH>ilers  for  the  same. 
Th»*  room  left  vacant  bv  the  removal  of  the  Cornish 
engines  and  bi>ilers  gives  ample  sjuice  for  this  addition 
to  the  works. 

It  has  lHH*n  apparent  for  some  time  that  larger  en- 
kfines  could  be  used  to  goo<l  advantag<\  and  should 
Ik*  introduce<l  at  the  earliest  practicable  opiH)rtunity. 
The  cost  of  attendance  is  just  the  same  for  large  or 
<imall  engines,  and  this  fact  alone  is  sutticient  to  war- 
rant their  introduction.  Many  otluT  reasons  might  hv 
given,  but  they  seem  to  me  so  appan^nt  that  1  will  not 
refer  to  them  here,  believing  that  you  will  concur  in 
this  suggestion. 
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BOILERS. 

The  Pumping  Department  has  at  this  date  nineteen 
boilers  consisting  of  the  following  different  kinds  : 
Ten  Marine,  six  Cornish,  two  Tubular,  and  one  Porta- 
ble, all  in  good  repair,  excepting  two,  which  will  need 
quite  extensive  repairs  during  the  year.  Four  have 
received  necessary  repairs  the  past  year. 

Some  expense  has  been  incurred  in  connection  with 
our  boilers,  experimenting  with  so-called  smokeless 
furnaces.  As  yet  we  have  not  met  with  very  gratify- 
ing success.  We  have  hesitated  about  introducing  any 
of  the  modern  devices  offered  for  sale,  for  the  reason 
that  none  have  been  adapted  to  our  style  of  boilers, 
and  great  expense  would  be  necessary  to  introduce 
them.  So  far  as  I  have  observed  none  are  giving 
entire  satisfaction.  Some  are  doing  fairly  well,  but 
reduce  the  boiler  capacity  from  twenty  to  twenty-five 
per  cent.,  which  would  be  a  fatal  objection  to  us.  I 
appreciate  the  desirableness  of  making  this  matter  a 
success,  and  shall  keep  steadily  in  view  this  most  im- 
portant question,  and  shall  cheerfully  comply  with  any 
suggestions  from  your  honorable  body. 

MISCELLANEOUS. 

Since  my  last  report  the  west  battery  of  boilers  has 
been  completed  ;  the  west  wing  of  the  old  building  has 
been  converted  into  an  engine  room  ;  the  new  Worth- 
iagton  engines  have  been  erected  ;  the  Cornish  engines 
have  been  removed,  and  a  temperary  floor  constructed 
over  the  pits  where  they  rested.  One  narrow  guage 
railway  has  been  changed  to  conform  to  the  new 
boiler  house,  and  other  minor  changes  incident  to  the 
mauy  improvements  carried  forward  during  the  year. 

The  foregoing  improvements  and  alterations  have 
been  made  without  interrupting  the  regular  supply  of 
water.  The  only  interruption  was  caused  by  the 
bursting  of  the  old  24  inch  main  in  front  of  the  engine 
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bouse  December  18,  when  the  engines  were  all  at  rest 
forty-five  minutes.  During  that  time  the  water  in  the 
reservoir  fell  from  twenty  feet  to  thirteen  feet. 

RECOMMENDATIONS . 

Five  thousand  dollars  expended  in  tools  for  our  ma- 
chine shop  would  greatly  facilitate  our  repairs  and 
prove  a  saving  to  the  department  in  this  line  of  expense. 
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SCHEDULE  SHOWING  THE  TOTAL  AND  AVERAGE  QUAN- 
TITIES OF  WATER  PUMPED  EACH  YEAR  SINCE 
THE  BEGINNING  OF  THE  WORKS. 


Years, 


1857 

1858 

185© 

1860 

1861 

1862 

1888 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 ; 

1882 

I 
1S83 i 

1881 1 


Gallons  Distributed. 


Per  Year. 


127,262,265 

142,155,434 

198,284,090 

260,220,351 

822,175,022 

369,073.092 

420,790,875 

476,114,225 

517,261,006 

587,372,220 

696,339,375 

768,786,975 

898,936,425 

1,126,228,500 

1,307,021,100 

1,080,370,895  i 

1,809,708,835  '■ 

2,050,252,910 

2,210.775,810 

2,3'.)9,225,4ai 

2,820,32(5,074 

2,892,916,823 

3,155,271,981 

3,?25,683.021 

4,847,209,303 

1,494,538,536 

5,187,432,657 

5,<)90,378,137 


Per  Day. 


348,664 

398,46t 

518,107' 

710,964 

881,599 

1,012,794 

U152375 

1,300,858 

1,417,163 

1,60'},239 

1,907,861 

2,106,205 

2,402,839 

3,085,558 

3,740,907 

4,607,571 

5,095,230 

5,625,150 

6,073,358 

6,573,220 

7,726,920 

7,925,882 

9,400,498 

10,179,401 

13,280,025 

12,313,804 

14,212,144 

1 0,307, 15.^ 


Each 

Inhabitant 

Per  Day. 


7.76. 

8.87 
11.31 
14.11 
16.32 
19.47 
20  97 
21.68 
21.80 
22  35 
28.86 
24.77 
27.36 
30.86 
35.68 
40  07 
43.06 
45  36 
41.00 
49.22 
55.91 
51.18 
62.69 
()5.25 
70.70 
(W.41 
75.  <X) 
82.66 


Each 
Consumer 
Per  Day. 


.  Percent. 
'Of  Increaae. 


110.68  t 
98.44 
91.27 
105.67 
114.50 
120.57 
117.54 
128.89 
122.70 
ld4.26 
115.96  I 

I 

I 

116.06  i 

120.20  I 

I 

118.20 
124.90 
131.  &1 
137.71 
141.10 
138.65 
131.28 
142.24 
185.05 
145.61 
145.23 
162.34 
136.04 
136.80 
137.83 


11.70 
89.45 
81  87 
28  81 
14.74 
12.88 
12  14 

8.64 
18.55 
18.55 
10.40 
16.92 
:K>.28 
21.43 
22.67 
10.85 

9.65 

8.12 

8.23 
17  55 

2.57 
19.43 

7.82 
30.10 

7.27 
15.41 
15.47 
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Water   Work^   ^rxx^tzz,^^ 


•>K  TIIK 


CITY  OF  CLEVELAND.  O. 


FOR  THE  YEAK  KNUlNf.  nKCKMRt-Tk    ^i  1 .   1 } 

'V  "^ 

AMir^lGAN  SOCIETY) 

(.F  C.;.L  L..Ci'iEERS.  ' 

I         riL'.V  VORK.         I 
^ --   -« 


|-LKVKL.\Mi.  «i. 

('LlMk-llfelTTlIM    l*HI%ri»(»  f'fl. 


THEKEVViCr^K 

PUBLIC  LIBRARY 

ASTOR,  LENCX  AMD 

TILDE  K  F(  KINO  A  no  MS. 

IQOP 


Report  of  the  Trustees, 


Tn  thr    HmvmihU    Mnifnr  ntul   i^onimnn    i\ninril   of  the  CUtj  of 

(Jkntlkmkn:- -Wo  liavr  thr  Iionor  to  n'S|HM*t fully  Hulunit 
the  Thirtieth  Aiiiiiiiil  Ii4'|M)rt  of  tlu»  TruHtwv  of  WuUt  Workn 
top'thcr  with  thf  n'|M)rtH  of  i\w  OflictTA  of  thi*  Bouni. 

Tin*  rejKirt  of  ihi*  St»rn»tary  is  a  coinjireheiiHivo  stiitonirnt  of 
tho  finHiiciiil  ooiHiiti«>ii  of  thr  ilo]mrtnu*nt.  Tiic  not  gain  in  re- 
ivipfj*  of  W2,s^0.t»4  for  thi'  year  is  in  its*»If  very  irnitifying. 

The  n'|)ort  of  tho  Su|MTintondtfnt  and  Kngintvr  is  oi»in|>loto 
and  pvi's  in  dotail  a  history  of  tlio  mana^>moiit  of  tho  do|mrt- 
nirnt  in  all  its  hninoht^.  W'v  wonhl  os|Hvially  oall  attontion  U* 
that  |Mtrtion  <if  hifl  n*port  which  rofcr?  to  tho  rooont  8top|Ni^*  of 
tht'  watrr  supply.  Tin*  fiu-ts  and  ti;ruros  ;;ivon  hy  him  in  rrla- 
ti«>n  to  tho  (*auso  and  \\\^  dodiiotions  thon*froni  s<'om  to  Ik' 
convinoin^. 

Th«'  riti/.vn-i  i>f  tho  rast  and  suntlicast  parts  of  <iur  oity  for 
tho  first  tinif  in  hist4)ry  l»y  thr  ooniph'tion  of  tho  hijjh  srrvitt* 
Hvstoni  during  tho  |mst  yoar  liavo  a  l>ountifuI  supply  of  I^ako 
Wator  and  wo  ho|N'  that  they  will  avail  thonisi'I vos  of  its  use  fur 
all  puqMtsi>s  Uith  pnhlif  and  iloniostio.  Tho  Firo  iVpartniont 
appn'<*iat4>  to  th<*  fulK'^^t  o\t«-nt  tho  aid  i^ivon  thoni  hy  tho  ini- 
pn>voniont,  tlio  ininirdiato  otTt>rt  of  whioh  should  Im^  to  nnitor- 
iallv  loss^'U  tho  oost  of  Kin'  insuranoo.  Tho  sanio  niav  Ih*  mid 
<if  all  iHtrtions  of  tho  oity  whioh  hy  tho  luiildin^  of  Fairmoiint 
K«*M'rvoir  and  tho  additional  prcssun'  u|Nin  tho  pi|H»  systoni 
nw*c«Mir}'  to  dtdivor  thr  watrr  thorr  afTurds  an  inoroHs«Ml  firo  pnn 
tei-ti«>n,  th«*  advant^igos  of  whicli  «'annot  Ix*  ovor  i>stimat4Ml. 

Kos|io<'tfully  suhniitt4.*<l. 

PKUCY  \V.  KICK. 

WM.  II.  LirroN. 


Report  of  the  Secretary. 


Otfiee  of  fiibe  SccxcCarr  of 

T't  like  H'trnfTtlUif  Buf^ni  tf  Thutesp  'Pf  Wmhsr  IFinbr 

(bftf  TIixctwcbL  Asjitaftl  Reptjct  !£p«ML6&e  tEmmiail  «igBifiBioa  rf  skk 
«i«pttniiiMnLt.  ^  she  jvtur  eoiiB^c  I>K«iiLbi»'  $1.  I'^fi^ 


f'lr 


ff^r  ^ooir  ^im  "^qpiiiir  iMMaHinniC& 

Tw  'vnoir  twd  DiiM«iliiiniim»  luiinwiK. 
7<jr  irSi  Mnuuvtiiiiifr  oi  ntua  mm  '»  ii^«. 


'f-ir  iwQitb  -viu  'j(i  .luviiiuau  r<hti:nK  ''mil. 

X'lr  ntur^nrf..   .  

f«tr  u.*.^«iui(  It  iiiM  j::ruiiMuu.. 

^fC  Mffvjuili    It  iJKTt  •«(-*■.•«;«  iiupiiu 

y«'ir  R.-'j^mui   ii  ^fttur  m<>uns.. 

'Cii    tiA'Mitli    it  utfeiiiv  4uur«  ^MmI>» 

.teil    lU   hMM  luiuui>   N    NV-. 
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Rkport  of  Water  Works  Department. 


■- 


DISBURSEMENTS. 


w«torR«iit « •     T74  as 

Farrikt,  Ae.,  and  eoft  of  UiHiing  l.'iSS  ocNU«eti<NM~ Xf&7  33 

f    4.331  61 

OttMMidfmM»lMpraMi 22341  (M 

Owtnl  nftAn - 6.164  12 

BaffiM  Imom  •zpenMt. 423^  69 

■■fiMkoaM  mmin ~ 2,768  21 

74.1»  06 

RobaildiBff  crib  vnpentmetare  and  openloir  inlet 40.731  08 

AccoanCol  pipe  eztenvion _ 223477  00 

Aceottat  of  Painaonnt  RoMnroir WZM**  37 

Accoaat  of  llifh  tcnrioe  retenroir ~ 14.96H  61 

Aeeoaat  of  hick  Mnrioe  eoffioe  houjo 62.NI4  M 

Aeeoaat  of  htirh  nenriee  eaffine 10.W  M 

Aeeowit  of  water  meun 10.T72  36    43&.S77  12 

Balance  eath  in  ofllee  Janoary  liL  1886 1.2K1  24 

Balaaee  eafth  In  CItj  TreaMry  Jaaoary  1ft,  18H6 66JM)  3S     66331  60 

I  611.««r  42 


(»  Ukvoht  of  Water  Workh  Department. 


Vnnn  ihv  alM)Vo   HUitoinentH   of   receipts  and   disbursements  is 

ohUiined  the  following 

llftorlviHl  for  wiitor 321,992  67 

tiCHN  IMiUI  for  returned  wntor  rent  and  tappinR 4,331  61  317.661  06 

H<HS«tv<Hl  for  intor«tit 145 

Kih««UimI  for  Urndu 27r>,000  00 

Onnh  <m  hnnd  .Uminry  1  1SS."> 11,574  67 

$604^237  18 

l^lttd  5H'0|w»mtm(ro\|ien»es  74,(U9  71 

Paid  f^  relmiMinit  orih  jiu|H»n«miotwro 40.7. il  03 

Tnid  fAr  tVrmiuicnt  1nnmnomont« 4:^.>^  ft!  6I7.6U6  M 

I^Umv,  cMh  nihioot  to  dm  ft  .Imiuftry  1 1^^    5A,&1  60 

$  tM.IT  18 
The  wH  fumiiwn*  rtf  the  x-wiT,  1S\V.  jiiv        343.612  35 

The  we<  Mrninp*  «%f  the  year,  l'^4  jwv   ±3[i,TiS  71 

Net  iwiTi  in  f<iv<vr  .>f  l^v. $  22,?*;  64 

'  V*!>tn)iins  ihc  iT».'Te«so  t«-^  \*c  in  thr  sAnie  iirnrmrtinn 

1  wrt«]d  esiimste  t)io  rfvermf  ;.'>r  whter  tfo  ISS..  h\  .•4ii.{«ili'  lH' 

♦  •pei-atiriK  ^\ivnj»os.  hitli  n.nd  )o^  i*ov\  ieo  x"».ilii(t  iki 

lie(i\  ins  ll^  Hill* :  le  f.v  othM  i'Mn»A«»e<.     ..     .  2.\\,'*«!C'*" 


In  <v»nnOi'tion  y\\\h  the  nlv»vo  cstimnic,  ]x-miil  me  to  call 
y«->nr  aUvnii.ni  t.' i -onnril  i^niiufnici  No.  l!0*2,  mIiIcIi  l»efore  iu* 
]vas>*atri  ^v«>  iyIm-ivvI  !.•  your  Honoi'jiMc  Ktiani  aiui  by  yon  ap- 
pro vc<l.  Said  (MviiimiMu  ]^iV'viii(»>  lUni  \h<-  surj»]u5  earnings 
ftK"^vr  ihr  oo«t  «»r  «v»nti»u'iiT)L,  inniifw^-iiii,.  rcpnirinc  iiitti  extending 
ibo  wnrivs,  Hs  v<»i5  ?im\  ilis'iii*  ii  r.-  1»<  u  snrjiiiis,  shall  !»<:•  paid  \o 
Ou- Sinking  I^mn]  i  oTiiMiissioinTs,  ic  he  used  in  oxtiniruishinir 
ihr  wnt«M  work*'  «l«0»i  «?Ki  lor  no  other  pnrpost-  what^'Ver.  And 
1  wonl'l  r4vsp<\'trn]l\  su^^''esi  that  your  expend itnrcf:  for  the 
v<»!r  <»fi  wliit'li  we  hnve  now  ent^re<l,  if  praeticahle  he  80  Teg^ 
htot]  i))Ht  H  part  of  (he  Hvnilnhlo  e4irninp$,  snmll  thougliit  laaj 


Rfkirt  of  Watkr  Workb  Departmknt.  7 

be,  be  ai»plie(l  as  coiitemplatetl  by  this  onlinan(*e.     '*The  only 

way  to  resume  is  to  resuinc.** 

• 

The  l)i»n(Ie<I  <iebtof  the  water  works  is  $1,775,000,  of  which 
aeven  huiulrtHl  and  seventy-live  thousand  dollars  is  hehl  by  the 
(Cleveland  Siukiuf^  Fund  Commissioners. 

Th«*  interest  on  the  whole  amounts  to  $108,ir>0.(M)  |>er  year, 
«>r  $9,(KH).(N)  per  month,  or  $:KK).00  per  day.  or  $12.50  per  hour, 
and  amounts  to  nearly  four  thousand  dollars  more  than  the  en- 
tire  o|)emting  ex|>ent(es  of  the  department  for  last  year. 


Bepokt  op  Wates  Works  I>EPABTifEVT. 


LEDGER  BALANCES  AT  THE  CXOSE  OF  BUglXEBSu 

Daoenilnr  31,  lS8a. 


Fm»  of  Liitiim,  Itelni. 


OMh t      IJffl  M     Wt 

Cats  TnHomr SOM>  JF    {StF  at 

Imoran. ^ MlU«f>  W    Himili  iiiw il I&;Mi 

OfOMitniflCiim ?^93KJl!;ji}     Bm^ 

Fftimimnn  'Bmmsrvim..  ^^^JUt*  id 

KixmnuT:  ]*«Mrnrnn ^I^.4M  (t 

Hiirk.  jwr    taif  *i.  hniM*  «;.♦<»>.  > 

¥  uuc  ninimv nL.*^I:   Ir 


Tian:     I^.T*^^  1^       Tnm. ~ »i.7«6,«W  €2 
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THE  BONDED  DEBT  IN  DETAIL. 


WWa  Dme. 

AoMMinL 

Rate. 

AaaoAl   Intereet 

Mat  1.  I»l 

•  400/100  00 

aoojooo  00 

^p^^yflO  00 
600.000  00 
27&.O0O0O 
100.000  W 
100.000  00 

Tpereeat. 
Tperoeat. 
Operoent. 
6  per  cent. 
A  per  oeat. 
SJiftpereent 
4  per  oeBt. 

ToUl 

OttjOOO  00 

Mv  1.  \^m 

14,000  00 

Oelaher  1,  UOft 

12jOOO  00 

Bepteaiber  1.  IW! 

dOjOOO  00 

September  1.  1900 

Sepceaber  1. 1902. 

Sepieaiber  1. 1902. 

lAJMOOO 

autnooo 

4.000  00 

Toul 

•1.77\000  OU 

f  10K,1SO  00 

» 

10 


Report  of  Water  Works  Department. 


The  constructioD  account  as  shown  in  the  Ledger,  is  made 
up  of  the  following  |Mirts: 


Rewn'oir,  FrmakliB  rtreet.  ^JifOtiJOt*.*  gmlloiu  en 
pftcitjaiMl  rnmiids  6  acTM 

Enrine  boane  croaodi^  old  rirer  street  mod  old 
rirer  bed.  4  Mtrtti 

Two  eBffine  booMs  eontftiohiffi  ponping  en 
ciiMi*  with  flfiftce  for  two  Bore,  proridinc  for 
A  eombtiwd  d&ilj  pmnpiiMr  emfmaXj  (•' 
7Mf«0.0nD  fmllon* ^ -~ 

Poor  ooapound-dnplex  pamionc  eagiiief  ainJ 
bfMlers,  ete^  of  a  ccnnbliMd  daily  poiapiiur 
rmtmeAty  of  40,0(ICMKIO  smUouL ^  ... 

Lftke  Ciib.  ritaft*  Kod  tannel  fnuB  erib  M* 
poBxpft.  ('>xw  mile  V«4(i  feet  lone,  5  ft.  4  in. 
iL  diaiDeter.  4(f.<''HMKK»  dmily  Rapacity 

Tbe  I'ipe  system  c<iD>iiitinr  of  Z\  mtlt^  1J{H^«  iee: 
mam  pipf:  is**  nii>e>  Sy  fwt  di^^butin^- 
|iipe;  total  21::  IIl^^  1,4<^  ft;  l<«».*i  fire  hydraoU 

LiW**  water  meters  set  on  sen  ice*  in  prnwi  re|iai' 
ftDd  protect«»d  fn»m  fnisl 

FairmoQDt  stora^  rewn'oir.  7.S.»lr«t,<>«ii'  rall(iQ> 
cai*pity 

Hi^h  senior  resen-mr.  ;iS,iKli>.<HH»  iralV  canactt 

Hijfhseniw  cn»:ii»e  house   em^losim;  onv   |m») 
t'omish  enfrine>.  K(¥iiMiii>' fraiions   piniipinL 
CHimcity  dully 


Total 


dmi. 


Percent. 


t      M,K'tS  Hi 


:4,SA  4^ 


2^Mi*  «I7  ■ 


S*\Jt»Sb 


T«|t*.Sly  nl 


2.ria's9itt>  ;{!• 


f.2.Slr.  If. 


m.ss 


cfiao 


5.48 


tiiKi 


11.16 


5rt.34 


1.16 


Xl'UMt*  91 

7.73 

128.4ft<)  (H 

2.« 

1«).H44  74 

4.18 

$4.Mn;?74  »^ 

100 
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The  following  table  nhows  the  rtH'eipU  for  water  from  the 
lieginning  tif  the  workfl,  aLM»  the  <»|>enitiiig  ex|)enmii  and  re- 
paint. The  differenee  whieh  with  et^ual  propriety,  may  be  eallod 
pnifit  and  low,  net  earnings,  t(uq>hiH  or  net  water  rent,  corr.s- 
p»n«b  with  the  water  rent  aix'iount  »•«  eontiiincd   in  tlu  Lil^^^r. 


\ 

CAT*. 

Kec«ipu      ! 

fur 
Water. 

Ruuniiif  KxiiV 

Krimtn. 

K«<vipC4 
I«v«i>  KzrviiM 
Slid  Hrpairt. 

1V«*  t«i 

1«» 

'*^JX£2  XK 

rA»  a» 

4.7;lii  W 

O.IHU  .Vt 

f<;i 

•  • 

IT.lf.C  <»  1 

7,7r»s  .'K 

l^Biii  "^ 

7.lC8i*i& 

1*^ 

* 

ii.T3i»  .v;  1 

Kjtv  h« 

i.:»i  JS* 

l:i,kVl  (ir. 

IVvt 

•  • 

2:i.4iM  :») 

l«i.iill  «r. 

•m  :»4 

ij^-»r.i  M 

W4 

•  • 

i:i/.7.{  -Ji 

\,VC^  49 

17.Hi;2  74 

Wf. 

■ 

m,fwn  m 

I7;m'.  .V. 

i;*2  It 

*l,Vi)  24 

w« 

■  • 

i\KA  T« 

14^t:  1.; 

SMIM  77 

2LVJi"  •«» 

I««7 

•  • 

•  ■ 

-A,^'-Z  4.'. 

\\J2iti  Ik. 

:\j6Sh  7»i 

.s.:.iOii  i4( 

iMi^ 

•  1 

.S7.-Jl»7  W 

r^nM  31' 

;i.i;vi  4:t 

rrt. mi  ;r{ 

l**^ 

.  .. 

»?2X<»  T-J 

Ib.'rtU  I.- 

3J!V  .V> 

4*V5Hn  tfi 

!•»> 

«  • 

Tu.4n  IH 

\\*.VZ:»  '24 

'          y  'ta  w 

4*«.Hi;i  u-i 

\<i 

•  t 

•«4(r4l 

2*.  «2  It 

,          HMr*.  ;ii 

4:..wi»  'X 

1'T2 

•  » 

'.«».24:i  '.h; 

y'\i'A  u 

t;.'i\i  4i» 

v,.:;s>  *t2 

l«Ci 

•  • 

1«N.4..|  (1) 

JK.'Jln  a- 

1              V17;i  'C 

r«,:>w  «'J 

\<i 

•  ■ 

11  Mi:!  tM 

4.S,UM  7'. 

1 

•.7.Hll=i  »• 

l-Ci 

•  • 

iu.r^'2  i;j 

.TAS"*  17 

]i/i««i  > 

4.'iJSii'.  Til 

1»T'". 

«  • 

i4o.H:ir.  k: 

M.i^l  .'4 

i:.,yrvj  1^ 

7i.4'»7  42 

ITT 

•  • 

l\2,Tyi  <>» 

frf>,:i7l  Ii- 

Ji.is.l  .K 

H1,'4W  NS 

!•»> 

•  t 

HMar.  70 

47.1S3  44 

1            £!,4.'ii  V\ 

*<l.4*  .t. 

io« 

•  t 

l»»lM7;i  3J 

i            44^ '111  fiC 

ll.^J  M 

i-3'.^r74  r. 

Iwi 

«• 

2ua..C77  '/J 

47^1"*  7« 

•^^16  la 

Ur..44*.3  iiT. 

l»»l 

•  ■ 

.ici.«l  71 

v,,m  li 

^:*<i\  «i7 

)«i.M>'>  4^ 

]v: 

•  • 

*J4\if7««  W* 

»i.N»i     }. 

:,sj..  v. 

Wl.1**  Ul 

\^\% 

•  • 

•s:a/A4  1-. 

til.t  17  > 

ll.r4K(  J4 

3)1. 1«U  JJ 

\v4 

•  • 

Stvftfj  im 

Mi.i^i;  41 

•.•,47«i  4" 

2Ll'.7i*  71 

111*. 

■  • 

.iI7,»*i|   Kt\ 

|;{.l»«i.7HM  it 

•►sl."^!  7 

•w:v.Hi»;  7»« 

&s.4»«  :;i 

SSAJ246  Kt- 

hC.Hll  W 

TuU! 

I2.|»1H.73:.  3t> 

J- 
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12  Repobt  of  Water  Works  Department. 

InT  the  repairs  of  1885,  in  the  foregoing  statement,  the 
following  items  make  the  account. 

Q«neral  Repairs 6,162  62 

Encine  house  repairs 1,746  46 

Rebuilding  Crib  Superstructure 40,731  03 

Ten  per  cent  of  Water  meter  aooonnt,  charged  to  depreciation      6,868  34 

66,496  36 

In  including  the  last  two  items  in  the  Repairs  account;  the 
net  earnings  are  decreased  to  that  extent.  The  object  in  so 
doing  is  to  have  the  Lake  Crib  and  Water  meter  accounts  as 
given  in  the  inventory  represent  as  nearly  as  possible  the  true 
value  of  the  property. 

The  following  is  a  detailed  statement  of  receipts  from  other 
sources  than  that  of  water. 

1886. 

January  16,  Lake  Shore  Foundry,  for  scrap I    166  94 

20,  Valley  Railway,  Fire  hydrant 38  00 

27,  H.  J.  Ready,  Elevator  connection 93  83 

£.  Rosenfield,  4  in.  Connection  in  Bank  street 86  13 

393  90 

February  2,    Qeo.  S.  Paine.  Connection  in  Erie  street 25  67 

4,    Fries  k  Schuele,  4  in.  Elevator  conn.  Pearl  street...  95  84 

10,    Standard  Oil  Co!,  one  1  in.  Meter 33  28 

Smith  k  Connors,  1  valve  box  cover „ 77 

14,    Sherwin,  Williams  &  Co..  2  in.  Conn.  Lime  street...  14  11 

Daniel  Masters,  ashes  from  engine  house 3  00 

18,    IIT.  Nail  Co..  two  4  in.  connections.  Lake  street...  353  26 

21,  Theo.  Kunts,  connection  to  pipe  in  Elm  street. 22  02 

27.    A.  McCallister  connection  in  Newton  street. 44  73 

.572  39 

April        2,    Cleveland  Storage  Co.,  2  in.  conn,  in  Scranton  Ave.        138  04 

8,    Weil.  Joseph  k  Co.,  four  in  conn,  on  St  Clair  st.~.  57  66 

A.  Qerdum,  19  lb.  lead 76 

1,162  91 

21,  C.  k  P.  R.  R,  repairing  hydrant 34  32 

22,  W.  P.  Braund,  676  lb.  water  pipe  ®  \M 8  46 
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X    8taB*H40U0t^wv«i«UbMtik. 7  00 


JaM         U   f  .  MrtftiMW.  mmmttHltm  1  Wooiwi  MiUt. 10  0» 

fl.    W.  P.  TbiMjioB,  330 1^  nrap.....^ « 3  TO 

m.    A.  Q.  HMitoM.  i»fiBkkr  T.  so  IK  «»  8(...:. ^         10  17 


Jwy        1^    R>  IKrtjFt  flMB  fop  oU  bricfc  «...>^».....^.. «.«...».. m».  S  60 

SL   J#kB  ODwMlL  KMHO IW.  aocmp  40  lU  pw  tan. mU 

Joka  ODwmU.  1.000  lU.  wrap  «0  OU  »w  torn. 6  flO 

Jaka  ODoaBall.  OJOO  Ibt.  Mraii  #  IS  par  taa 1&  75 


Awl   U.    V.  P.  MalhlTat.eoaa.foreit]rhallalaTmlor 3S  M 

1\  PaitarBirdnIIACo..oMBaetioaiBCartarttiaat.  44  4S 

If.  Saith  A  Ooaaoffv.  2  la.  ooaa.  to  R  In.  pipv.  Laka  ft.  S  CI 

S.    Piaak  Waokalts.  (brftoaa ^ ^ ft  00 

2S.    Garl  Sanacl.  arror  in  vaiat 1  <? 

SV,    A.  T.  Brimmada,  lataratt  on  Jadcemaat 1  4S 

Saiith  A  Cooaan.  oooaaetioa  for  Atwatar  block 34  72 

m.  CloT'd.  Tfttttflp.  Co..  rent  oC  dock  laaMn.  188444im5  40  on 


ft 

Sapt.         I.  B.  M.  Qoiniby.  ooan.  to  bnildiitff.  BaeUd  avanaa....  2»  49 

S.  W.  H.  Doaa.  4  In.  ooonoetlon  Kria  ftrvat yi  m 

10.  Oao.  6.  Paine,  2  in.  oonaeetion.  CaM  tekool 33  IM 

12.  C.  A  P.  R.  R.  lapairiat  kydrant A  SS 

21.  HanaanGntaky.  arrorln  wacat.erwliladbaek lA  no 

"0.  Woodi.  Parry  A  Co.,  6  in.  oonnnetlos  Cartar  ftraat.  52  'XS 


3.  Dawitoa  A  Sokaaidar.  ooonection.  Briffkt  rtrtat.. .  n  CKI 

22.  8.  H.  A  R.  Bloek.  ekaavint  pipe.  Watar  ttaet 4  14 

S»  R.  Biaakaak  rhaaging  pipe.  Water  ttaet 4  AO 

30.  A.  Hanuaincway.  old  oeaant  pipe.  8t.  Clair  elreet.  5  00 


.12  41 


50  31 


in  OK 


430  15 


21  20 


0  2JD17  25 
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NoTomber  3«    CleT'd  Rolling  Mill  Co.  connection.  Carter  street..  31  21 

Cleveland  Rolling  Mill  Co.  2  in.  meter 53  ?i3 

i,    R.  Doty,  cash  for  old  brick 7120 

10.    Fred  Dowley.  100  feet  old  cement  pipe 1  00 

20.    Mr.  WeekB.  100  feet  old  cement  pipe 1  00 

2S.    Brash  Power  Co.,  connection.  Lime  street 22  K9 


December  10.    John  Wbitelaw,  cartage  retamed 50 

14.    Britton  Iron  &  Steel  Co.,  <  nlarging  connection...  21  46 

18,    Dewstoe  &  Schneider.  4  in.  cylinder  valve  box.....  60 

2H.    L.  S.  &  M.  S.  R.  R..  for  fire  connection 128  72 

30,    A.S.  DiotriehsA  Co..  1.613  lbs.  old  bras!t.^K^...  133  07 

L.  Schlatber,  for  4  in.  connection.  Carroll  street...  40  05 

City  Treasurer,  retained  on  warrant 4  00 


180  83 


342  00 


12.530  06 

All  of  nliich  is  respectfully  submitted. 

WILLIAM  A.  MADISON, 

Secretary. 


5uperintcTideai'£  I^z^o± 


REPORT  OF  THE 

Superintendent  and  Enginkkm 


.(.■KXTi.KMKN: — Till'  Thirticlli  Aiiiiiml  Ki'|Mirt  t»r  tlu*  Su|mt- 
inten<lent  ami  Kii«riiu'«'r  of  x\w  Wator  Works,  is  h«>n*witii  n'- 
^|Ki*t fully  jtiilmiitUNL 

'lake  CKIB. 

Prtiptieals  won»  reivivt'd  April  2Mli.  for  rt'luiiltliii);  tlu* 
su|»erst  mot  lire  of  the  protei'tioii  (Vih  at  tlio  in  Jot  shaft  of  tlio 
lake  tuniiol  and  tho  o«>ntmot  awanK^l  to  Mo>««n«.  S^itt  iV  ]>«»w- 
nor,  low(*flt  hidder. 

Work  was  o«>mmoni'od  in  Juno  and  ]tros4HMitod  during suoli 
time  as  tho  contlition  of  tho  lako  would  jHTniit.  Tho  pro^n'ss 
niudo  up  to  tho  tinio  tho  timln'r  work  iiad  roaohod  a  hoi^ht  of 
ifix  foot  alcove  tho  wator  lino  w;u«  slow.  owin>r  to  tho  unusually 
dirturlMHl  condition  of  tho  lako  ft»r  tho  ^H'a•«on  of  tho  war. 

m 

During  the  month  of  August  thoro  won»  only  sovon  days 
whon  work  could  Ix*  carried  on. 

On  the  7th  of  S*ptomlHT,  a  viidont  storm  liroko  away  S4>nio 
of  tho  new  timln'rand  washed  tho  tilling  fmm  tho  orih.  landing' 
the  sti»ne  in  the  lako  apiinst  tho  8outhw(*st  wall  and  nearly 
oh«ifig  tho  inlet  leiulin^  through  tho  orih  to  tho  tunn«'l  shaft. 
DiverM  wore  imnieiliatolv  set  t4)  work  to  dear  tho  inlet,  hut  ow- 
in^  to  n»u^h  weather  the  pro|;re.Hs  was  slow  an«l  tho  work  was 
not  completed  until  late  in  OctolHT.  Fortunately  the  tlomaml 
for  water  wa8  light  ami  the  supply  wan  ample  for  tho  time. 

After  the  old  nuperntructuri'  hail  tn'on  roniovod,  it  wan 
found  that  a  good  deal  <»f  work  wtmUl  have  t4»  Ih'  done  under 
water  that  was  not,  and  from  it«  nature  (*ouM  not  be  anticipated. 
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this  was  done  as  the  work  progressed.  The  outer  wall  was 
further  streugthened  by  upright  timbers  extending  from  below 
the  water  to  the  floor  line,  these  were  bolted  to  each  course,  thus 
binding  all  firmly  together.  The  wall  over  the  well  was  also 
strengthened  so  that  should  the  timber  work  be  destroyed  this 
would  remain  to  protect  the  inlet  shaft.  These  additions,  the 
price  for  which  was  stipulated  in  the  contract,  increased  the  cost 
of  the  work  very  materialy  above  the  estimate,  but  I  believe 
they  were  wisely  made,  as  upon  the  stability  of  this  structure 
depends  the  water  supply  of  the  city. 

The  whole  work  was  fully  completed  in  November. 

The  cost  of  rebuilding  and  of  clearing  the  inlet,  is  shown  in 
the  Report  of  the  Secretary. 

TUNNEL. 

With  the  exception  noted  in  my  last  annual  report  of  a 
partial  stoppage  of  the  flow  of  water  through  the  crib  inlet  by 
cake  ice  for  a  few  moments  in  January,  1885,  the  supply  has 
been  uninterrupted. 

On  the  13th  and  14th  of  January  of  the  present  year,  all  of 
the  four  pumps  at  the  lower  pumping  station  had  to  be  kept  run- 
ning to  supply  the  demand,  the  delivery  being  at  the  rate  of 
34^  million  gallons  in  24  hours,  the  conditions  being  favorable  a 
large  quantity  of  slush  or  sludge,  the  result  of  the  recent  heavy 
snow  storm,  was  drawn  into  the  crib  well  and  thence  to  the  inlet 
shaft.  By  noon  on  the  14th,  the  inlet  had  become  so  much 
obstructed  that  only  two  pumps  could  be  run,  and  by  4  o'clock 
P.  M.,  scarcely  any  water  reached  the  wells  and  all  the  pumps 
were  stopped.  In  the  mean  time  the  crib  keeper  with  a  force  of 
men,  was  at  work  using  every  effort  to  dislodge  the  floating 
mass  about  the  inlet,  not  being  successful  in  carrying  on  the 
work  from  the  surface.  Walter  Metcalf,  the  keeper,  returned 
to  shore  on  the  morning  of  the  15th  for  a  diver's  outfit,  but 
finding  difficulty  in  getting  it  out  over  the  rough  ice  that  ex- 
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tended  from  the  harbor  out  to  the  crib,  had  to  clear  a  track  aloDg 
which  to  haul  the  outfit  on  sleds.  Reaching  the  crib  about  notm 
he  descended  to  the  top  of  the  inlet  shaft  and  soon  had  an  o|>en- 
ing  made  large  enough  to  afford  water  for  two  pumps,  and  by  4 
o*clock  P.  M.,  had  removed  all  obstruction,  since  then  no 
further  trouble  has  occurred. 

I  believe  the  cause  of  the  choking  of  the  inlet  may  be  read- 
ily understotxl  when  the  combination  of  conditions  that  pre- 
vailed before  and  during  the  stoppage  of  the  flow  of  water  is 
considered. 

From  the  evening  of  the  8th  to  the  evening  of  the  9th, 
i^now  fell  to  the  depth  of  10  7-10  inches,  while  no  ice  was  on  the 
lake,  during  this  time  the  mean  temperature  of  the  air  was 
19  1-10^,  while  that  of  the  water  taken  at  the  pump  wells  was 
34^.  On  the  evening  of  the  8th,  the  wind  was  from  the  N.  E., 
on  the  morning  of  the  9th,  it  hod  change<l  to  N..  and  by  noon 
was  from  the  N.  W.,  where  it  continue<I  until  the  morning  of 
the  10th,  when  it  turned  to  W.,  and  remained  so  all  day.  On 
the  11th  and  morning  of  the  12th,  it  wa.**  fn»m  the  S.  W.,  after 
which  time  it  changed  to  S.,  and  so  continued  until  the  tmuble 
was  over.  The  mean  tem[)erature  of  the  air  on  the  10th,  was 
r>.0*'  F..  of  the  water  32^.  on  the  11th,  air  O.?**,  water  32^,  on 
the  12th,  air  3.4^.  water  34°,  on  the  13th.  air  9.3°,  waUT  :W°, 
on  the  14th,  air  19°,  waU»r  34°. 

It  will  l)e  seen  that  a  heavy  snow  fall  tiMtk  place  while  the 
lake  wa8  not  yet  frozen  over,  and  aciH>mpanied  by  low  tcnifter- 
ature  of  air  and  water,  that  the  direction  of  the  wind,  until  the 
morning  of  the  11th,  was  such  as  to  drive  the  unmelte<l  snow, 
and  thin,  newly  forme<l  ice,  toward  the  shore,  filling  the  water 
to  the  liottom  of  the  lake,  for  ncarlv  a  mile  out,  with  slush  or 
sludge  ice,  and  after  the  surfa(*e  was  frozen  over  to  hold  it  there. 
The  newlv  formcfl  surface  ice  was  covered  with  balb  of  this  same 
slush  ice  ranging  in  size  from  an  egg  to  a  flour  Imrrel.  covered 
with  a  thin  crust  of  hard  ice,  these  when  broken  fell  to  pieces 
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like  a  dry  snow  ball.  Many  of  them  bore  evidence  of  haying 
been  on  shore  at  least  two  miles  west  of  the  tunnel,  as  they 
carried  gravel  and  flakes  of  blue  shale  rock,  from  the  bluffo  to 
the  west,  frozen  in  their  surfaces.  Numbers  of  them  were  found 
inside  of  the  crib  well  and  in  the  inlet  to  the  shaft.  By  noon 
on  the  12th,  the  wind  had  shifted  to  the  south,  the  field  of 
ice  began  to  move  out  and  wide  cracks  appeared  in  shore 
from  the  crib,  as  it  moved  out  and  broke  against  that 
structure.  The  slush  ice  was  packed  against  it  and  drawn 
into  the  well  by  the  unusual  current  then  running,  finally 
clogging  the  inlet  to  the  tunnel  for  a  distance  of  three  feet 
below  the  top  of  the  shaft,  and  twelve  feet  below  the  surface  of 
the  water.  The  timber  cap,  over  the  inlet  shaft,  under  which 
were  two  openings  for  the  passage  of  water  into  the  shaft,  each 
thirty  inches  by  seven  feet,  has  been  removed.  Its  purpose  was 
to  prevent  any  large  substance  or  body  from  falling  or  being 
drawn  into  the  tunnel,  and  should  be  replaced  by  a  movable 
cap  of  different  construction. 


OLD  INLET. 
As  a  present  precaution  against  another  water  famine  I  would 
recommend  that  the  old  aqueduct,  abandoneil  when  the  shore 
tunnel  was  completed,  be  cleaned  out  and  put  in  readiness  for 
use.  Although  the  water  taken  through  it  would  be  objection- 
able for  domestic  use,  owing  to  its  inlet  being  near  the  outflow 
of  one  of  the  largest  main  sewers  on  the  west  side,  it  would  l>e 
l>etter  than  that  from  the  River  Bed.  and  would  answer  for  man- 
ufacturing purposes  and  fire  protection.  The  quantity  it  would 
deliver  wouM  not  l>e  sufficient  for  the  maximum  demand,  but 
would  he  enough  to  prevent  an  absolute  water  famine. 


BUILDINGS. 
No  work  of  any  importance  has  been  required  on  either  of 
the  buildings  at  the  west  side  pumping  station.    Some  repairs 
were  made  on  the  h>of  of  the  north  building  and  the  iron  fences 
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between  the  buiKlings  that  were  dizsturbetl  bv  pi|K'  trvnchet^ 
were  met  and  painted,  w  were  all  the  other  feiu*e«  incKi^inj; 
bi»th  lot«. 


HICJH  SKRVirK  KNUINK  HOUSE. 

This*  building  ii*  so  nearly  otmipletiMl  that  Uuh  onginos  are  in 
place  and  one  uf  them  haa  l>een  in  use  since  the  tinst  of  iXn^enilHT. 
The  general  diiuen.«ion8  are  given  in  my  hu>t  annual  rt»|>ort. 

It  is  ex|)ecte<i  that  the  entire  work  will  Ite  completeil  by  the 
iirvt  of  March. 


M.VC'HIXERY. 

The  three  ten-million-gnllon  Worthington  ongini^  are  all  in 
good  repair  ami  doing  their  work  with  the  usual  economy.  The 
Henderson  engine  of  the  same  capacity,  is  also  in  good  order 
and  ready  for  service  whenever  necessary. 

Kxten.sive  repairs  have  been  made  to  the  Marine  boilers  in 
the  siiuth  building,  a  nitire  particular  descTiption  of  which  will 
Ik'  found  in  the  rejwrt  i»f  Mr.  Doty,  EnginetT  in  charge. 

The  ex|K'riment8  made  at  the  pumping  works  in  the  early 
jMut  of  the  year,  for  tiie  purjH>se  of  reducing  the  great  volume 
of  smoke  that  hatl  for  years  Imhmi  the  cause  of  loud  ct)mplaint 
fn>m  re8i«lenti«  in  the  vicinity,  have  resultcnl  not  only  in  su|>- 
preseting  the  greater  portion  of  the  smoke,  but  in  an  increase  of 
nearly  twenty  jn^r  cent,  in  the  capm-ity  of  the  l>oilen*. 

The  Smoke  Ins[>ector  \\a»  re|X)rte«l  the  nuisance  aluitiMl. 


CORNISH  EN(;iNES. 

Thp<k'  engines  have  l)een  sutvessfully  n*moviHl  and  phuxMl 
ill  the  new  High  Servii*e  engine  house.  Such  |iarts  as  ni|uinHl 
njiairs  have  l»een  put  in  tirst  class  order. 

The  main  journals  were  found  to  Ih'  Imdiy  worn  and  cut. 
These  were  tume<l  down  sufficientiv  to  remove  all  cutii.  The 
boltoin  half  of  some  of  the  boxes  were  so  much  worn  that  thev 
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had  to  be  replaced  nirith  new  ones.    A  new  lower  valve  chamber 
has  been  placed  in  the  east  pump. 

The  stand  pipe,  with  the  exception  of  the  cast  iron  base,  is 
all  new  and  made  of  steel. 

Other  minor  repairs  have  been  made,  making  these  engines 
and  pumps  as  good  as  they  ever  were  and,  resting  as  they  do  on 
a  rock  foundation,  should  last  for  fifty  years  to  come. 

They  now  work  with  great  ease  and  smoothness,  the  jar  and 
vibration  so  noticable  while  working  in  the  old  building  has  en- 
tirely disappeared.  Instead  of  having  a  suction  lift  of  about  14 
feet  as  they  had  at  the  old  works,  they  now  have  a  head  on  the 
suction  equal  to  the  depth  of  the  water  in  Fairmount  reservoir. 
To  relieve  the  suction  pipe  from  water  hammer  an  open  stand 
pipe  is  placed  in  it,  in  the  building,  the  top  of  which  is  a  little 
above  the  top  of  the  reservoir  embankment.  These  arrangements 
enable  the  pump  valves  to  seat  without  shock  or  noise  and  must 
add  greatly  to  the  durability  of  their  seats. 

The  same  boilers,  fitted  with  smoke  preventers,  are  used  as  in 
the  old  works.  They  are  working  up  to  the  highest  expectations 
entertained  regarding  them,  and  I  have  no  doubt  that  a  trial 
will  prove  the  duty  to  be  greater  than  ever  before  shown,  for  the 
engines  as  well  as  the  boilers.  All  the  conditions  are  so  much 
more  favorable  than  in  the  old  building,  that  the  result  cannot 
be  otherwise. 


FRANKLIN  STREET  RESERVOIR. 

This  reservoir  has  been  in  use  during  the  year  until  the 
morning  of  November  29th,  when  the  gates  in  the  pipes  leading 
into  it  were  closed,  and  at  the  same  time  those  controlling  the 
flow  of  water  into  the  new  Fairmount  reservoir  were  opened} 
since  which  time  all  the  surplus  water  has  been  pumped  into 
the  latter  reservoir. 

The  old  reservoir  has,  however,  been  kept  filled  and  ready 
for  use  should  anything  occur  to  require  the  temporary  aban- 
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«iunnient  of  the  new  one.  During  the  recent  stoppage  of  the 
Hove  of  water  through  the  tunnel  by  HluHh  ice,  a  watchman  was 
stalionetl  there,  ready  at  call  from  the  Fire  Department,  to  turn 
the  water  into  the  mains. 

The  question  of  whether  this  property  shall  be  abandoned 
for  water  works  pur|)oses,  is  one  that  should  be  well  considered 
liefore  any  definite  action  is  taken,  especially  as  its  possible  use- 
fulness has  so  n*eently  been  nia^le  apparent 


FAIKMOUNT  RESERVOIR. 

Tliis  rt»j*crvoir  was  so  fiu*  conipleteil  by  the  end  of  Novem- 
lier  that  the  gates  in  the  inlet  pij>es  were  opene<l  on  the  2tKh, 
an<l  water  admitted,  since  which  time  it  has  been  in  constant  use 
excepting  during  the  brivf  interval  noted. 

Contracts  have  lieen  let  for  the  iron  fencing  and  embank- 
ment railing,  to  the  Van  IK>rn  In>n  Works  of  this  city,  and  the 
work  is  now  well  under  wav.  The  foundaticm  stones  are  nearly 
all  in  pla(^  and  a  lar^e  piirt  of  the  fence  is  delivered  on  the 
jrrimnd  awaiting  fuvonible  weutluT  for  setting. 

The  iron  bridtres  leading  to  the  valve  hkIh  are  in  place,  al- 
though not  yet  completo<i.  This  work  was  let  to  Thos.  Manning, 
•lr«,  of  this  citv. 

The  stair  railing  is  Wing  build  by  Alexander  McOonnick, 
also  of  this  city.  The  shop  work  for  all  these  improvements  is 
nearly  completed,  and  will  be  put  in  place  as  soon  as  favorable 
weather  will  |)ermit. 

There  are  two  small  leaks  in  the  north  Itasin,  but  owing  to 
the  severe  weather  and  icy  condition  of  the  8lo|>es  and  bitttom, 
nothing  can  Ik'  dt»ne  at  present  to  repair  them. 

The  s<»uth  liasin  has  l>een  tested  to  a  height  of  !(>  fiH^t,  and 
90  far  proves  to  \^c  water  tight. 

Woodland  Hills  Ave.,  in  front  of  the  reservoir  has,  by 
reason  of  the  heavy  teaming  over  it,  and    the  laying  of  pipe 
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lines.  l)een  rendered    almost  impassible   during    wet  weather, 
and  should  be  regraded  during  the  coming  season. 

Water  diverted  from  its  natural  channel  by  a  broken  cul- 
vert on  a  hi<rh\vay  just  outside  the  city  and  south  of  Quincy 
St.,  has  been  pernutted  to  flow  past  this  property  and  down 
Norman  street  to  Doan  street,  cutting  the  streets  in  front  of  the 
engine  house  and  reservoir  to  such  an  extent  as  to  m&ke  them 
<langorous  for  the  j^a-^sage  of  vehicles.  The  water  having  been 
rcstoreii  to  its  former  channel,  repairs  can  be  made  as  soon  as 
grading  can  l>e  done. 

The  engine  house  lot  at  this  station  should  be  graded 
and  projK'rly  lai<l  «»ut.  to  harmonize  with  the  other  surround- 
ings The  walks  should  be  laid  with  flagging  in  front  of  the 
reservoir  and  engine  house. 


HIGH  SERVICE  RESERVOIR, 

Tho  onil^nkmont^  forming  this  reservoir  are  built  entirely 
of  t«Mijrlu  lonacitnis  clav.  It  was  laid  on  in  lavers  six  inches  in 
thiokiuss  and  alnin«i:inco  of  wator  applit-il  to  oiich  course,  then 
i\OU.!  aii'l  driven  ovor  with  teams.  Notwithstiinding  these  pre- 
cautions \]w  Ivuiks  l;avo  SintU\l.  and  are  Mill  settling,  although 
tlu  V  have  Kvn  oon*!]>li  loil  for  more  than  a  vear  and  a  half. 

Tho  >tair<  \xill  n^nirt^  TV>*^^ttin4:  when  settlement  ceases,  and 
tho  ti^p  and  su»prs  \\:il  ntwi  triniminiT  to  bring  them  to  line. 

T\\c  pavo:r.cn;  has  foihnxo^i  iht  st-ttlement  on  the  inner 
sloivs  and  ^xill  niwi  nlavinc  in  i>lai>^.  Nothiiiji  should  lie  done, 
l.i^xxover.   until  all  stttlonun:  si*>|>s, 

Wator  has  Ivcn  ]M]r,ijM>i  ivito  this  reservoir,  at  intervals, 
f.  r  iho  sr.pply  .-.{  tho  fo>^  <\^nsumors  Oi^:inc'Ot<>i  with  the  upj>er 
pi]v  sysiom. 

V!.o  do]>lh  lhn<  f:ar  h«s  r.^t  ovAwiei  s<  von  ftvt.  It  has  not 
Nvn  ihoucht  o\j>»Niirni  t.N  inoro^^  th^s  riniii  the  rttum  of  warm 
u 0,^1  her.  os^Nvially  ,^s  the  prrssmnj-  ^ith  ihat  head  is  ample  for 
:\u  v^rtf-  of  the  dislriot  in  >^hi<"h  pipe  is  now  laid. 
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MAIN  PIPES. 

Mmin  pipes  have  Ik'Cii  laid  during  the  year,  in  the  h>w  nor- 
vice  district  as  fullowi*:  of  SO  inch,  for  suction  pipe  for  the  hif^h 
Hervice  pumping;  engine  3(>  feet;  of  30  inch  for  auction  \upn  for 
the  nnic  engines,  loS  fi»et;  pumping  main  fn»m  No.  *i  Wortli- 
ington  engine  through  old  River,  Taylor,  Fnuiklin,  Harbor  and 
Randall  streets  to  Lornin  street,  with  branch  in  Rritlge  street; 
cast  from  Randall  street  to  Kentuckv  street  where  it  c«mncct^ 
with  the  30  inch  main  ninning  east  in  Bridge  street,  making  5437 
feet  of  pumping  main  and  153  feet  of  suction,  a  total  of  55iK)  ft.; 
34  feet  of  24  inch  was  lai<l  for  overflow  pi|>e  for  Fairmount  reser- 
voir. 2147  feet  of  10  inch  main  was  laid  in  Forest  street  from 
Sci*vill  avenue  stmth  to  (-roton  stn^et,  and  5H2  feet  of  (Vment 
lined  sheet  inai  pi{>e  was  taken  up  and  relaid  with  cast  inm  in 
Franklin  avenue  between  Pearl  street  and  the  Circle. 

In  the  high  service  district  70  feet  of  30  inch  was  laid  to 
ci»nm*ct  the  stand  pipe  with  the  pumping  main.  At  the  high 
stTvice  reserv<»ir  lOs  foot  of  20  inch  was  laid  for  waste  and  over- 
How  pi|H*;  32(>5  feet  of  20  inch  pi)>e  was  laid  in  Tnion  Mtfri 
fn>m  W(KMllan«l  Hills  avenue  west  to  .\xtell  strei*t:  a  20  inch 
branch  was  also  laid  in  Wav  street  west  from  WtNMlland  Hills 

m 

avenue  25  feet,  making  a  t«>tal  of  3,3JW  ftvt  ot  20  inch. 

In  Harvanl  striH*t  a  10  inch  main  was  laid  from  \V«HMlland 
Hills  avenue  west  to  Hroa<lway.  a  distaiu^e  of  1,7<>0  ft^'t* 
Branches  of  the  same  size  were  laid  wc^t  from  the  nniin  in  W<nm1- 
land  Hills  avenue  in  the  following  stn^'ts:  Miles  5M  f(vt.  Kins- 
man 50  fi^t  and  south  WiMNlland  4M  feet  or  a  total  of  \^Mi\  feet 
of  10  inch  main. 

I  would  rccxnnmenil  the  extension  of  the  30  inch,  now  ter- 
minating at  I^»rain  street,  south  thnmgh  Bur^ln  stre«a  to  (.'lark 
avenue,  and  cast  thnuigh  Clark  avenue  to  Pearl  street  a«listance 
of  7,450  feet,  during  the  coming  year.  This  pi|)e  is  netnli^l  as  a 
feeder  for  the  distributing  system  of  pipes  in  the  southerly  sec- 
tioD  of  the  h>w  M>rvice  district,  and  should  in  time  lie  extended 
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easterly  to  Willson  avenue,  and  thence  northerly  to  Scovill  ave- 
nue, where  it  would  connect  with  the  36  inch  main  now  leading 
to  Fairmount  reservoir. 

The  16  inch  wrought  iron  pipe  crossing  under  the  river  at 
Ohio  street  is  still  out  of  service.  In  November  an  effort  was 
made  to  repair  the  leak  mentioned  in  my  last  annual  report. 
Upon  examination  being  made  by  the  diver,  Mr.  Walter  MetcaJf , 
it  was  found  that  in  addition  to  being  broken  it  was  flattened  to 
an  extent  to  make  it  inexpedient  to  attempt  to  repair  it  with  a 
sleeve  as  contemplated.  Upon  further  examination  a  second 
hole  six  feet  from  the  larger  one  was  discovered.  Both  of  them 
were,  doubtless,  made  by  dredging  machines.  Late  in  the  sea- 
son the  10  inch  pipe  crossing  the  river  at  Upper  Central  Way, 
was  also  broken  by  a  dredging  machine  and  a  long  section 
removed. 

It  is  recommended  that  both  of  these  pipes  be  taken  up  and 
that  the  one  now  at  Ohio  street  be  repaired  and  relaid  at  Central 
Way,  and  that  a  new  one  not  less  than  86  inches  in  diameter  be 
made  and  laid  at  a  depth  below  danger  from  any  cause.  The 
time  is  not  far  distant  when  a  new  main  will  have  to  be  laid  to 
take  the  phico  of  the  16  inch,  or  to  run  parallel  to  it,  and  as  the 
most  convenient  line  l>etween  the  pumping  works  and  the  sec- 
tion of  the  city  to  l>e  supplied  by  this  pipe  is  through  Ohio 
street,  one  river  j>ij>e  could  carry  the  water  delivered  through 
both  lines,  as  is  now  done  at  8uj>crior  street  with  the  20  inch 
and  30  inch  mains. 


DTSTRIRlTDsG  PIPES. 

The  increast^  in  the  mileage  of  pipt^  for  distribution  was  5) 
miles  4,808  feet  in  the  low  service  district,  and  *>  miles  3,617 
feet  in  the  high  service,  making  a  t^^tal  of  13  miles  3,1 4i>  feet. 

The  pipe  relaid  and  lowcre<i  measurcni  2  miles  2.867  feet, 
and  that  lowered  5  miles  2,818  feet,  a  total  of  8  miles  i05  feet. 


Rbport  op  Water  Works  DKrARTMEKT.  27 


The  total  length  of  pipe  in  use  of  all  siies  is  as  follows: 

Low  District,  main  pipe 17  milep,  4,509  feet. 

distributing  pipe 185     *"      1,641    ** 

High  District,  main  pipe 5     "      2.170    " 

distributing  pipe 3      "      3,728    "" 


n 


Total 212  1,488 


STOP  GATES. 

The  addition  to  the  number  of  Htop  gates  for  the  year  was 
570,  of  this  number  20  were  set  in  main  pipe  lines,  and  550  in 
distributing  pipes  and  fire  hydrant  branches;  57  old  ones  were 
taken  out  and  larger  ones  set  in  cases  where  pipe  was  relaid  or 
to  replace  broken  ones. 

The  total  number  in  use  at  this  time  is  4,087;  of  this  num- 
ber 138  are  in  main  pipe  lines  above  12  inches  in  diameter. 


FIRE  HYDRANTS. 

The  number  of  new  fire  hydrants  aildc<l  during  the  year 
was  280.    The  total  number  now  in  use  is  1,986. 


SERVICE   PIPt». 

The  increase  in  the  number  of  service  pipes  in  use  over 
1H84  is  1,448. 

It  will  be  noticed  that  the  number  of  connections  of  the 
different  sizcM  varies  somewhat  from  the  year  1884. 

Last  year  a  revision  of  all  service  connections  was  made 
and  a  uniform  method  adopted  for  recording  services  having  two 
or  more  small  taps  connected  with  one  service  pipe;  also  where 
•ervice  connectionn  have  been  abandoned  and  the  numbers  re' 
imied  and  given  to  a  different  size. 
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CONNECTIONS. 


Size. 

Made  previouB 

to  18H5, 
After  Revision. 

Made  in  1885. 

TotAls. 

%  inch 

H  inch 

1  inch 

17,445 

580 

72 

22 

33 

146 

3 

72 

i19 

3 

1,516 
27 
5 
2 
2 
11 
0 
2 
9 
2 

18.961 

607 

77 

IVi  inch 

24 

VA  inch 

35 

2  inch 

157 

214  inch 

3 

3  inch 

74 

4  inch 

106 

6  inch 

5 

Total 

18.475 

1,576 

20,051 

Turned  off  for  non-payment  or  other  causes 691 

Not  extended  beyond  curb  line 931 

Abandoned  and  plugged  ....    18 

Total  connections  not  in  use  Jan.  Ist,  1886 1,640 

Nural)er  in  use  Dee.  Slst.  1885 18,411 


WATER   METERS. 

The   number  of  meters  of  the  different  sizes  placed  during 
the  year  wjis  112,  of  hydraulic  elevators  having  registers,  6. 

Total  number  of  meters  in  use 1,098 

"  "   elevators  in  use 72 

"  "   water  motors  in  use 5 

Total  devices  for  measuring  water 1,176 
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METERS  IN  USE  DECEMBER,  fttst.  1885. 


Nmm  U  M«lert. 

*4  in. 

lin.  , 

IS  in. 

2  In. 

3  in. 

4  In. 

T»U1. 

WgrthinffUMi  Pbion.... 
CrvwB  RoCary 

.V»T 

lOU 

as 

« 

.M 

I.UM1 
3 

BaII  Bad  Pitti  Rucary.. 

•1 

1 

1  ' 

4 

T«ImI« 

...        5n« 

'i^ 

liiu 

«.«> 

M 

21 

14W 

The  «|uautity  of  water  ineasuriHl  by  motors,  hydmulic  olo- 
vators  and  water  motors  during  the  year,  was  1,239,793,170  gal- 
liins,  or  3,31H),G93  gallons  per  <lay,  an  increase  of  2t)2,lii3  gal- 
lons per  day,  and  1(K),524,322  gallons  for  the  yi^ar. 

DISTKIBrXlON. 

The  number  of  gallons  of  water  pumped  as  shown  by  the 
rec«>nl  of  the  different  engines,  was  6,552,003,190,  an  increase 
over  the  proviou:*  year  of  561.625,053  gallons. 

The  average  daily  supply  for  the  year  was,  17,950,694  gal- 
lons, an  increase  of  1,5H3,541  gallons  per  day  over  the  year  1884. 

The  rate  of  increase  was  9.37  pt»r  cent. 

It  will  1)0  seen  that  the  rate  of  increase  has  been  6  1-10 
per  cent  less  than  for  the  preceding  year,  this  is,  doubtless,  ow* 
ing  to  the  smaller  numl)er  of  connections  made,  and  to  the 
stoppage  of  the  leak  in  the  16  inch  river  main. 

The  cost  of  pumping  each  million  gallons  KM)  feet  high 
was  $4.26^,  or  7U  cents  less  than  for  1884. 


WASTE  OF  WATER. 

Regarding  the  waste  of  water.  I  would  again  call  your  at- 
tention to  the  fa<*ts  sot  forth  in  my  last  annual  re|)ort.  Ad<li- 
tional  argument  might  Ik.*  use<l  to  indu(v  you  to  institute  a 
system  of  through  insfiection  of  plumbing,  but  your  own  obeer- 
Tations  for  the  past  year  should  1)0  suHiciont  t4>  convince  you  of 
tke  Dceenity  of  some  action   biding  taken  during  the  coming 
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season.  Should  you  deem  it  inexpedient  to  place  any  restric- 
tions upon  the  use  and  waste  of  water,  it  will  be  necessary  to 
begin  making  preparations  for  another  tunnel,  more  machinery 
and  main  pipes,  for,  by  the  time  these  can  be  furnished  the  limit 
of  the  capacity  now  available  will  have  been  reached. 

I  would  recommend  that  a  shaft  and  two  pump  wells  be 
built  in  the  vacant  engine  room  in  the  north  building,  and  that 
a  tunnel  be  run  from  the  bottom  of  this  shaft  to  connect 
with  the  present  tunnel  shaft,  a  distance  of  about  120  feet;  this 
work  must  be  done  before  new  engines  can  be  placed  in  the 
building. 

The  following  is  an  approximate  estimate  of  anticipated 
expenditures  for  the  coming  year. 

Fairmount  Reservoir,  to  complete,  includ- 
ing Fencing,   Bridges,  Stair    Railing, 

Grading  street  and  Flagging $    41.750 

High  Service  Reservoir,  final  estimate 13.800 

High  Service  Engine  House,  final  estimates  9.000 

Cornish  Engines 2.800 

Main  pipe 35.000 

Pipe  for  street  distribution , 100.000 

New   pump   wells,   and    connection    with 

tunnel  in  North  Engine  House 22.650 

$  225.000 
Operating  expenses,  and  ordinary  repairs..  86.000 

$  310.000 
Estimated  receipts  for  water   340.000 

Surplus $     30.000 

Respectfully  Submitted, 
JOHN  WHITELAW. 
Superintendent  and  Engineer, 
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To  the  Siipertntetuient  and  Knijineer  uf  deirianii  Water  Wwht: 

8iR:— The  report  of  the  Kngiiieer  of  the  Pumping  I)e|Mirt* 
nient  of  Clevelanil  Water  Workn,  i?*  hon»hy  reHjHH'tfiilly 
Mibniitted, 


CK>RNISH  ENCMNES. 

The  work  of  erei*ting  the  (Vniish  engines  at  the  high  ser- 
vice pumping  station,  has  pn»gre)>8ed  as  fast  as  circumstances 
woultl  permit  since  my  last  n'|M>rt,  and  wouhl  have  been  ready 
for  service  early  in  I>eceml)er,  had  the  building  and  the  reservoir 
l>een  completed. 

The  first  test  of  the  west  engine  was  ma<le  Decemlwr  21Kh, 
1M85.  This  tert  was  f|uite  satisfactory  CDnsitlering  the  circum- 
stances uniler  which  this  and  m^veral  suhs^Mjuent  tests  were  made* 
I  feel  justifietl  in  saying  that  the  engines  will  {)rove  highly  sat- 
isfai'torj'  when  adjusted  to  their  W(irk.  The  east  engine  will 
pndmbly  l»e  n^ady  f«)r  service  by  Februar}'  first  18845. 

When  the  high  service  pumping  station  is  complcteil  as 
ciintemp]ate«i  in  the  plans  and  s|>ei*ification8,  the  city  will  have 
atldctl  to  iu  many  sulMtantial  public  impn>vemcnts,  an  orna- 
ment which  combines  usefulness  in  the  highest  degree. 

AUow  me  to  express  through  you  to  the  Ikmnl,  ray  per- 
s^mal  gratification  for  their  hearty  compliance  with  my  suggi's- 
ium,  to  appoint  Mr.  Andrew  J.  Aiken  to  take  diarge  of  this 
stati«in.  It  is  a  well  meriti'd  compliment  t4>  a  faithful  and  coni- 
pet4fOt  man,  and  is  highly  appreciatiMl  by  him. 


IIENDKItSON  ENGINES. 

No  consiilerable  expense  has  l)een  necessar}*  on  the  Hender- 
this  vear.     Thev  are  readv  for  service  whenever  the 
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Department  shall  need  them.     Economical  motives  prompt  us 
to  hold  them  in  reserve  most  of  the  time. 


NO.  1  WORTHINGTON   ENGINES. 

April  4th  a  fracture  was  discovered  in  the  socket  casting 
to  the  left  hand  pump  plunger.  This  defective  casting  was  re- 
placed by  a  much  heavier  piece,  the  same  as  put  in  the  other 
pump  of  this  engine  in  1883.  We  apprehend  no  further  trouble 
from  this  source.  Aside  from  the  above  mentioned  change, 
nothing  serious  has  happened  to  them.  The  time  is  approaching 
however,  when  this  engine  will  require  extensive  repairs.  No.  1 
is  running  every  day  as  usual,  and  no  immediate  attention  will 
be  necessary. 

NO.  2  AND  3,  WORTHINGTON  ENGINES. 

Reference  to  these  engines  seems  hardly  necessary,  they 
have  been  kept  in  constant  service  with  no  expense  aside  from 
regular  attendance,  and  the  usual  precautionary  looking  over 
twice  every  year.  A  reference  to  the  schedule  showing  the 
work  done  by  each  engine,  will  speak  more  elo(iucntly  of  them 
than  any  words  of  mine  cjin  express. 


ENGINE  SUMMARY. 

The  pumping  enpacit}'^  of  the  works  remains  the  same  as  re- 
ported last  year,  viz.:  40  million  maximum  daily  capacity.  By 
reference  to  your  engine  tables,  you  will  notice  a  large  per  cent, 
increased  consumption  over  last  year.  The  coming  year  this  in- 
crease will  be  added  to  by  the  consumption  in  the  district  to  be 
supplied  by  the  High  service  system.  If  possible  I  would  here 
emphasize  the  suggestion  made  in  my  last  report,  in  reference  to 
fill  the  old  north  side  building  with  boilers  and  pumping  ma- 
chinery. I  will  abstain,  however,  from  further  remarks,  believ- 
ing that  you  will  bring  the  matter  l)efore  the  Board  in  a  more 
compcehensive  manner  then  I  shall  be  able  to. 
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One  of  the  two  boilen  referred  to  in  my  lart  report  an  need- 
ing extenffive  repairs,  has  received  »uch  attention  at  it  ret|iiired. 
The  other  is  still  in  service,  and  will  safely  run  until  spring;, 
when  we  propose  giving  it  the  necc«sar}*  overhauling.  All  the 
other  boilent  are  in  good  re{»air,  and  in  regular  M>rvice.  Some 
expense  in  conni*ction  with  the  Utiler^  has  Inn^n  inrurnnl,  in  ex. 
perimenting  with  itnioke  preventers.  The  first  two  lH>ilers  trietl, 
were  fitted  with  a  H<»pper  feed,  a  device  i^onstructed  fn>m  plans 
i>f  my  uwn,  which  have  shown  a  marked  improvement  over  the 
old  methtxl  uf  o|)ening  the  doon^  to  introduce  the  fuel,  hut  the 
exfiense  of  any  such  device  is  a  fatal  ohjectitm  to  its  adoption. 
We  then  tunie<l  our  attention  to  the  steam  jet  principle,  which 
after  many  ex{>eriments  has  prove<l  the  most  satisfactory.  I 
hesitated  about  introducing  the  steam  jet  smoke  preventer, 
knowing  that  engineers  generally  l»elieve<l  that  it  could  not  be 
done  without  loss.  I  am  free  to  say,  after  many  careful  evap- 
oration tests,  that  it  is  n  delusion.  Kverv  test  that  I  have  made 
has  shown  a  saving  over  the  old  style  of  imperfect  iMmbustion, 
and  I  Wlieve  the  saving  shown  will  more  than  |my  for  the  in- 
triNluction  and  nmintenance  of  the  devic*e,  which  i*<»st  verv  lit- 
tie  mort*  than  the  onlinary  hri<l^  wall. 

Ajtril  Kith  the  city  Smt»ke  Ins|MH'ti»r  pnuiouni^ed  our  effort 
in  preventing  siiii»kc,  satisfactory  t4)  him.  We  shall,  however, 
continue  to  use  every  ex|K.Hiient  that  ex|H»rieni*e  may  dictate,  to 
make  our  (*om  bust  ion  more  |)erfei*t,  and  cmleavor  to  «lo  our  |mrt 
toward  ridding  the  city  of  the  smoke  nuisance. 
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SCHEDULE 

Showing  the  Total  and  Average  quantities  of  Water  pumped 

each  year  since  the  beginning  of  the  Works. 
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RECAPITULATION. 

Hjn  lMt«f  Mii^iBain equal  to     17  milef   Wt»  fwC 

97MI1  fwt  of  dbtributinc  main equal  to    186  biUm    IMl  tmL 


Ijiliino  fMt  of  main .eqaal  to   308  ailoi      KTO  feat 

Ijvn  foot  of  iBrraased  mpply  mftin  in  1W<6 ^eqoal  to       1  milo     2,ft27  foot. 

aSJS  fwt  of  inervaaod  distribating  main  in  l«ft...M|u«l  to      9  milon    iJBU  foot. 


HU.m  feet  of  ineroatfod  main  ic  las^ .^aal  to     11  adlot   2.0tt  foot. 
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RECAPITULATION. 

28,570  feet  of  mipply  main,  equal  to 5  milei,  2.170  feet 

19,568  feet  of  distributing  main,  equal'  to 3  miles,  3,720  feet 

4M,138  feet  of  main,  eqaal  to 9  miles.    618  feet 

5,390  feet  of  inoreased  supply  main,  equal  to 1  mile,      110  feet 

19,457  feet  of  increased  distributing  main,  equal  to 3  miles,  3,617  feet 

Total,  '^,H47  feet  of  increased  main,  equal  to„ 4  miles,  o,7!27  feet 
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MILEAGE  OF  PIPE  IN  LOW  AND  HIGH  SERVICE 

DI8TRICT8. 

SBaik*.    «n*fMt. iu  low  Mrviot  dictriet 

9  ailap.    61R  fMt inhUrfa  mrv\»  dittrtel 

212aiilM.1.4aBfo«t. in  both  dbtrieti 

II  mil<».2ja65feet.  iiMm*M«  in  low  Mtrrier  dkitrirt  in  19V> 

I  milf*,  3.727  fort ineroAM  in  liigli  wrrioo  diftriet  in  iwft 

h»aiilot,    S02ft^t inoreour  in  both  difftriotn  in  IMV 

3  inilof, 'i.WT  foot pipo  rolaid  snd  lowvrfd 

.*»  Bilop.  231H  foot piprloworod 

ToC*l.8BUoi.    4U5ff«t. pipo  rrlald oad  lowrrtd 
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RECAPITULATION  OF  HYDRANT8  FOR  1M6. 

9  iMJb  Hjdnatf  Ml  fai  MS. ^ ^ ^ ^ ^.      1 

4  IbA  nFAisatt  ■•i  fai  lMft....*.M* ^ — »m«......mm.. ^...^ ^ 319 

•  taHli  Hydmatf  ttl  In  1M5 „ _ » 


Total  Hydnuits  in  um  in  iHc  SI.  1884 1.706 


Totol ^ 1.981 

HfvlimMi  Ininn  oat  In  188&.. 40 


Total  Hydraati  in  vse  ia  Deo.  SI.  188&. ^ 1; 

Of  IJBO  Hydrant*  in  vm  83  are  6  inrb.  tbo  lialaDoo  aro  Sand  4  inob. 
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LOW  SERVICE  DISTRICT. 
Cistern  Connections  Enlarged  in  1885. 

1  in  St.  Clair  si.,  at  Brie  st.,  3  ineh  to  6  inch;  1  in  Water  it.,  at  St.  Clair  nt..  4 

inch  to  6  inofa. 

Cisterns  Abandoned  in  1885. 

1  in  Hclden  ave.,  at  Superior  at.;  I  in  Colambus  ot..  at  Abbey  St.:  1  in  DaTie»  st*. 
at  Broadway;  1  in  Superior  ot.,  at  CaM  ave.;  1  in  Willnon 

ave.,  at  Woodland. 


Report  of  Water  Work  a  Department. 


89 


.e 
I 

ij 

I 


1 


i 


I  ' 

X 

i  ■  * 


I 


I  - 


•i  8  ! 

^       m       S 


iiit^iiii 


66 


:::!:■•  ::t*»i. 

....  ■        .      ^      >      ^ 


ii    J2 


9 


*  M  W  «*  «#  ^  ^  W  *itf  ^  ^  ««  '^  ^H  «M 


108 


Report  op  Water  Works  Department. 


00 


0) 

CM 

(fi 

s 

OS 

O 

& 

o 

•t^ 

H 

ZL 

O 

«u 

hH 

O 

CE^ 

H 

O 

cc 

O 

s 

o 

K 

K? 

o 

-c 

l-H 

j; 

> 

•V 

tf 

a 

>«' 

CO 


on 
Q 


c^ 


• 

* 

s 

< 

3 

' 

d 

> 

• 

;             1 

^ 

Q 

e8 

i     ^ 

OB 

1^ 

• 

•«« 

:  i-^ 

n 

• 

.    ts 

:     H 

'  s 

o 

•  1 

:  ^ 

> 

♦* 

o 

f^ 

& 

• 

•*^ 

^ 

53 

• 

eo 

:»> 

'^ 

•*• 

a 

«M 

« 

9 

• 

• 

V 

a 

M 

a; 

o 

'S 

1 

9 
M 

■* 

"2 

■4-1 

1 

> 
1- 

*              m 

• 
• 

c 

}          •mm 

c 
> 

1 

e 

G 

a 
c 

;  i 

• 

a 
> 

at 

> 

t     «e 

1          X 

; 

£ 

c 
4S 

1  5 

Ma 

c 

•    ?f 

.2 

1 

a 

.   d: 

H- 

c 

tf 

• 

^ 

1 

*            ^ 

N« 

> 

'.  "S 

c 

"s 

> 

^  _ 

• 

Z 

X 

• 

^ 
« 

1 

S 

2 

2 

^« 

^^ 

'*»' 

;^ 

»« 

.    >* 

, 

b 

^ 

iC 

> 

X 

** 

^ 

-f 

■  •/- 

«M« 

0^ 

•*" 

a 

» 

" 

^ 

^                ■, 

^ 

■^ 

5 

d 

<>. 

to-2 

' 

*" 

H- 

MM 

c 

**ifc 

> 

:^ 

;    ii: 

I   3i 

;£ 

^ 

=: 

'i^ 

V. 


y.    y 


-.  •—  \m 

>  >  ?, 


y.    y. 


y. 


9 
t 


t3  -^  ««  aJ 

«  P  »■  •/. 

=      ^      a      = 


a 


5      •      =       s       = 
—      s      s      = 
us      3m      ^     ti2 


'X. 

a 


X 

a 
o 


s      «- 


5 


-     >     J     r-    5 
-=     ^    .5    .-=     2 

r^     =     «      :?      A 


9 


2 

d 


5 

9 


5i 


5i      ffJ 


*i      ^ 


») 


o 
55 


Rbfobt  op  Water  Wobks  Department. 


109 


9 


a 


1 

^  • 

g*    a. 

u  J 


'•"» 


X 


S 

S      9 

s 

to 

0 
O 


H 

•J 

H 


clB 


8 


I 


I!    ■ 

'.  ! 

2 


M 


I 

1 


8 

a 
•J 

• 

•/. 

«« 
o 

• 

1 


I  I 


B 


I    I 


a 

"a 


< 


i 

a 

i 

•J 

CO 


i 
I 


1 1 1 

*  a  < 

iJ     i-^  iJ  .j 

QO     S^  X  X 


I 

X 


11 


I 


!l 


r 


i 

^  >  n 

J  J  J 

X    Sri    ^'  > 


1 
1 


I' 


S 
»4 


i  ' 


i  il  I  I  i  I  i  ?  ^  ^  ^  ^  J  1 1  ? 


^  ^   ^  s  ^  s  ^  s  s  ^  ^  s 


e 


:!  ^  ^  li  i  i  ^ ,» ^  ^  ^  I  n  T  "^ 
11111111111111  s 


.:  J 

I    CO 

I 


X2£2SS3S2£«^SS**£SSS5SS 


6 


110 


Befobt  of  Water  Works  Dbfarthemt. 


1 

g 

a 

6 

X 

SB 


1 
.1 

a 

o 

l-H 

CO      C2 


o 


S 


3 


bo 

a 
o 

00 

Q 
H 
X 


J2 

<2 


S 


-a 

a 

e 

••a 
■*• 

« 

a 
a 

o 


00        oo 
SC      - 

«  < 


K     ^ 


a 
2 


U4 


a 

o 

a 


I 

Si 


o 

Hi 


9 

•s 

i 


5 

8 

a 


I 

a 
g 


OS 


a 

i 


S 


•r        4»        g 


a 

08       = 


y. 


;^    H    I?    cc    X 


I    i  5  .•  -?  I 

-    <  <  ♦,  ^  -^ 

•       .  .  9  -;  ^ 

-5    J  ^  »  *-  — 

^^  ^^  4hrf 

^     H  »  ^  S?  ^ 


^     x: 


ja     -a     ^    jA     ^ 


o     e 


0        S 


jg      "^^    '^    tg      CO      OP 


£ 

-A 


^      ^ 


S      9 


3       9       0       0 
CO     CD     cn     OQ 


s      as 


2    3     a     =     s     c 


.1  J  .1  .1  I  1 

s     o     a     s     ®     - 


ii 

CE 

c. 

x: 

d 


5 

o 
H 


3     c 

<      < 


t 

> 
as 


OS 


as 
u 
«> 

a 


f  I 

cQ    n    u« 


9 


9 
M 


c»«     n     ?i      ^<     t^i     rj     ?i      ?! 


o 
2: 


CJ 


Refort  op  Water  Works  Departmemt. 


Ill 


"8 


a 


.  I 


'-■* 


X 

c 


B 


a 
o 


J 


S 

■9 


a 
8 


£    55 


0 


G 

5 

-•Si: 


a     ^      E    ^ 


8    5 


'^,    y.    X 


i  5  I  I  I  J  5  I 

a  as  X   K  vi   %   >:  K 


« 

I 

1 

9 
4 


I 


S 
t 


;r.   -^ 


J6 
X 


J  3  a 


**   ^  5 


m 

e 

S         I 


X 


•      •      & 
w      ►     > 

«      ■      « 


•M«aiHM3M«SSM«S«M 


,         ^  "O  ^ 

«««««•     a  a  s 

*     •     •     •  J  * 

I  I  II  1  1 

;3   d   D    ^  :?  > 


a 
5 


■9 

O 


is 

CO 


8  ^  1  i  e 
1  1  1  1  1  I 

•e   Ic   -E   ■«   ie    -c 


3      a       S       £       C       S 


X 


9 


112 


Report  of  Wateb  Wobks  Department. 


9 

a 


00 


S 


g^ 


s 

f 

H 

35 

QL 

««-! 

o 

o 

d 

» 

.2 

> 

g 

o 

(4 

I-; 

u 

no 

OQ 

OS 

M 

O 

w 


bo 

o 

QQ 
» 

Q 
H 
» 

eg 


£ 


§ 


S      -    OQ 


GO 


o 


J  I 


t 


»4 


8 


1    I 


o 

a 


I   ^   5   w 

ad    ^ 


--  5  1  1 


^  pq  <j  « 

^     ►^'  ►JJ  ^*  h3  ^5 

•                 •  • 

^     ^  H  H  H  ^ 


:!  n  PQ 

•  *  * 

^  h3  ^ 

00  H  H 


I 

•»■ 
H 

1  5  1 

«  w  ^ 

►^     h3     J 
^*    ^    H 


5   6   :S   a   f   5   5 

gadgsgss 


^  :g  a  a  ^  3 

^    ^    S    &    ^    £ 


o 

a 
S 

QQ 
.S 

00 

3 

O 

H 


H 

< 


s 


u 

9 

a 
a 


S  ^ 


a 
o 
g 

-a 


0000009000000000 


«D 


to     «o 


Rbpobt  of  Water  Wobkb  Dbpabtmemt. 


113 


1 

9 


.s 
s 


::::    a. 

X  a 

H  CO 

s  ® 

9 
>    ^ 

as  ^ 

1x2    "C 

X   S 

s  i 

cc 

e 

o 
ac 

M 

•J 

H 

M 

a 


.1 


8 


X 


I 

2 


I 


iiiiii  111 


«i     « 


»   «   PQ   «   CB   n   ta 


>     >     H     ^     M    M    ^    X     M    >     M     X     9i 


i 


t 

m 


► 
« 


llillll 


k 
:2 


.11 
e  X  I  i!  J 

>   >   >   ^   sr 


tf 
% 


114 


Report  of  Water  Works  Departhekt. 


Report  op  Water  Works  Departmbvt. 


116 


I 


a  « 


I  --• 


M 


a 


^'   .2     "ft 

g  jg     

5  'SL  I  s^ 


s 

C 


■■ 

^ 

> 


SS 


A 


M      'C 


I 

e 

ii 

is 


« 


•c 


s 


i 

I 

i 


-8 

CO 


I 


.s 


f 

X 


i  i 

e     o 


o 


116 


Repobt  of  Water  Works  DEPARxifENT. 


00 
00 


OQ 

00 

u 

B 

8 
1 


o 

•mm 

t 

9 

1       ^ 


a 
S 

Ik 


-g 


«S     QQ 


a 
t 

•a    M 


• 
ft 


o 
fl 

e 


fl 

& 

ft 


I  I  I  1  I  I  II  I  ■§  M  I  I  I  •§ 


!  I  II 


^    ^    ^    m    'C    Q 


r*i       (J) 

2  a 


OS 

o 


3      ' 
03 

og     I 

H 


e^     C4 


c 

9 

B 

a 


C 


I 


fl 
J* 

1 


o   !  5  1  -s 


o 


X 

B 
eS 


1 

ec 

B 

4.* 

GQ 


s 


o 

B 


5 

S    JS 


fl 
o 


s 
ft 


C 

ft 

2 
o 


3i 


9 
M 


9 


II  f 

<      O 


OQ 


ft 

OS 

QQ 

•O 
fl 

« 


M 
o 

fl 

9 
ft 


eo     ©I     le     «     *« 


e<i     i-i     c>»     w 


i-«      r^      W      1^      »^      r^       ec 


Rbport  of  Water  Works  Department. 


117 


S 


CO 

£ 

I 


i  i 


^      B 

"5 


t 
e 

»  il  8 

«  S  c 

^  ?  •« 

a  c  < 


o 


^  ^  I 

flu   3    3 


a 

9 

H 


^    1     I! 


8 

M 

J8 


s 

a 


S 

> 


9 


^  5  il 


1> 

^  S  JB  -  -  - 

I  1  J  1  I  i 

1  -  «  «  c  s 

*  d  o  6  X  -C 

j  K  »s  y:  e  S- 

x  X  I  a  i;  z 


i 


a 
„  X 
a    & 


v«      fC      ^      *"      •-*      ID 


^    ^    n    M 


a 


»-     w     «     ^     •*     rt 


S 

5 

H 


1 


*   I 


3 


s 


6    « 


C  -;     f      6     g 

fi  S^t-|5|tCl5i|||-8^ 

-  S3E2Sl'Sc=:*xji|5£^5 


3 

1 

1 

I 

> 

is 

I 

J 


ri^r«     —     '^'^I'^i'^MHsr^O 


118 


Report  op  Water  Works  Department. 


00 
00 


CO 

u 

8 

s 

a 


T3 


a 

a 
o 

O 
H 


0 

s 

3 

s 

o 


§ 


o 


0) 


^3 
G 
at 

en 

O 

O 

H 


s 

> 

a 


I 

I   t   e   E 

a 

•c 

X 


4  I 


.2 

30 


^    is    l»    ^ 


.c    .a    ,a    .fi     c> 


oQoaaaaaqa 

4^  4M  '^  atM  •««  •*«  .««  •»«  .S  •»« 

toaoaoeo'<<<^(0(oaoac 


.c    ^    ^    ^    .d 
a     a     a     a     fi 


^    •'^    •-• 
ft     ec     -«■ 


00     -<«• 


eocoi-^'<«)94*He4eo 


ci-«<oe«fH00f^fH 


99      t-i 


aa 


&   &   &   s-  S 


06  BO  -_  _ 

S      Z.      «>      o      S 

e      ^      V      «      9 


00        oo 

►     > 


3s"a35^.  ^iij-i-^ 


'5     o     o     5 


w        O      •—       ••-       .SI       —•       "t;       — 

fs     a     a     c    '3    -s    'S     '3     o     a     a    •-    •- 

»_        ••*        ••i*        •*«  n  C3  flS  CE        ••<        •»•        .•-•         ,«.         ^^- 


9> 

a 


a 


OD 


«       t*      •=      J=      .Z      -S      JS 


Xi  •  Y 

»  o       «> 

>  >      > 

«  V         V 

9  9$ 


cc 


<0       r-       r-i 


::^ 


4> 
PE4 


.a 

a 


a     a 


o 

a 


CO 


CO 


c     '.c     -"f     ri    »-•     "•■ 


«©        O         »        rH 


8 


CO       CO       lO       "♦ 


Report  of  Water  Works  Department. 


119 


£ 

I 
a 


&  &  & 


1  1  I  -i  ^  5 

11 3 


^  I  111  t  1  I  I  1  1  11  3  I  1  -«  1  t 

•i  I   - 


Ij 


8 


7 

H  ::; 
u  a 

I 

3 

« 

s 

> 
e 


^      «       M      •« 


2R 8BS£S«- 


a 

M 

I 


t 

M 


J 


i        1 


e 

f 

a 


1 

i  I 


8 

S 

£ 


J 

Si 


1 


8 


^ 

"S 


e 


9   S 

c    X 


e 

I 


JO 

I  5  f  I  1 1  II  H I 


I  I 

;*T  ^'  ii? 


—  •« 


»^  <  ^  r*  »* 


,  ,  J  S  =3  S  s  U 


120 


Report  op  Water  Works  Department. 


00 
00 


CO 


i 

Si 

a 


o 


1 1 1 1 11 11 1 1  i  11  1 1 1 1 1 


pq 


^ 
V 


c 

OQ 

O 

H 


2 

a 


'*^as«58a8*s2«'^g?-*<^«-' 


8 

,£3 

a 
•>« 

"E 
a 

e 

be 
'l     *-• 


a 

•c 

a 
o 


|i  € 


a 

■I 

c 


—    M 


•3 

c 
d 


o 
0* 


a 

I 

a 

•c 


9 

8     a 

0)       _* 


00 


s 

i 


I 

• 


H 

^      JO 


^     t 


g  S  1 

i  -S  I  &  s 

.a     i5  "S  fl 

-g    5  ft  g 


a 
S 


^      ifl       N«      N!»      -      r^      e        ?      - 


o 

a 

S 


o 


cSw(SHSsis»;s?;:as^i  =  a;;; 


*»    s    •r 


1^      »-<      ?^      CI      »-<      c< 


5M       —       ^C^^       —       M^ 


Refobt  of  Water  Works  Department. 


121 


cc 

u 

£ 

B 

s 


9 


e 


fc,_ 


9 

4 


e 


iR  n   X  i 


•€ 


I 


1 

t 

s 

a 

5! 


N 

i 


a    &    £ 
lis 


li 


5  «  I  i 


I 
I 

2 


I 

2 


iC      X     ~      S     M 


1 


I  '  1  I  S 

&  I  &  &  » 

"S.  0  a  a  j^ 

1  t  a  I  I 


-  2:  * 


J  a 


e 

I  I  9 

O     H    = 


9 


is 

:      ^      g 

5  1   I 


Oh    i. 


f 

JS 
i 


■§  -e  J 

a    r.    ^ 


122 


Report  op  Water  Works  Department. 


us 
00 
00 


CO 


a 

•a 


e 

5 


o 
o 

« 

a 
.s 


00 

a 

e 

a 

9 

O 

o 

h 

s 

a 


I 

K 

a 


I 
I 

o 


a 


e 

a 


5 

a   a 

a     fl 


oa 

a 


hi 

e 

5 

a 

8 

Ik 

a 

a 


3 

t 

8 

hi 

« 

a 

a 


5 

I 

hi 

a 

^1 


o 

a 


I 

Im 

o 
a 

i 


5 
t 

e 

5 

a 

o 


5 

a 


o 


0 


b(D     .S 


S   5 


3 


0 

8 


-   !r  ft  ft  rfi 

•^  -g   -   -   ^ 


e.  ^ 


.C3      M 


<3   *§ 


a 


0     a 
.5    -S 


>^    ^    .^    .,H  ,^    >^    ^    ^  .^    «*    >^    .-    —    >^    — 


CO       fH       CO 


o»     ^• 


^•     00     »«     o 


0>      ^^      tH      »-<      rH      r-»      »-^ 


a 
a 

O 


o 

a 


.0 
V 
OD  OB  0 

9        9        p 


S    5    I    I    5    B  's 
-    *    ^    -5    ^    j<    8 
5    8    8    ^ 


I  -s 


o  o 

0  0 

.   .       0       •^  •^      ^M       "^        '*' 

^\      "^       \JP  N«      Ji      \#      \M 

1-4        »H        «\  »«N        r^        t^       »»N 


00 


9 

■ft 

kl 

0 

0 
O 


O       2       U 

^f  SB        vv^ 

cQ    pq    eu    B 


hi 

a 

0 


.0 

is 
hi 

a 

V 

c 


9 

"S. 

hi 

9 
*j 

0 

9 
O 

o 


^    X     S 
2 


5 

a 

M 


s 


^  «^  «>  W  OiT  U  Vi* 

XOCCC-S"-S 

•^    —    —    .-    —    -.    .,^^    — 


M     rj 


9 

«-> 

a 

O 


c 

O 

u 

9 

B 

M 

0 


3 


2 

9 

B 

JS 


«s         « 


C«l"«»<'*COC^C^»Mi-^tHC'|i-*»-(M"^»- 


Report  of  Water  Workh  Departmekt. 


123 


CO 

u 

•? 

1 

G 


1  s 

9      C 

S 


s 
I] 

IS 

08 


OQ 

1 
H 

«t-i 

o 


V 


II 1 1  i  II I 


I 


7   §  ;«? 


lilMill! 


F«  a  {2 


•J7 


«      iC 


**  »  ?  S  ft  «  s 


S   8 


e«     •« 


124 


Kepchet  of  Waxes  V^csbkb  Depasthekt. 


m 


I  I 
I  f 


c      «      ? 


s      s      c 


» 
S 


i  I 


=   J    ^    5    4     ^5 


i 

*. 


-    £    ^     £     S     H 
?    ♦     r    ^    "^     -- 


r 


c 


it  ^  r  £r  £ 


^  a?  -  - 


94 


C 


SK^^LC&CC^ 


;r  -  =: 


£  fc  5s  «  • 


« 

c        ^ 


-      c      £ 


t 

t 

« 

^ 

^ 

« 

Y 

% 

— 

^^ 

^ 

% 

\ 

4 

4. 

« 

^ 

4. 

^ 

^ 

^ 

« 

i 

^ 

< 

c 

< 

■^ 

'^ 

■^ 

^ 

'_ 

» 

^ 

c 

<. 

^ 

•  ^ 

^ 

* 

N 

^ 

^ 

^»« 

< 

Y 

« 

• 

^ 

< 

^ 

^ 

^ 

4. 

; 

> 

» 

< 

^ 

^^ 

«^ 

*- 

< 

■^ 

^ 

£ 

Jr 

^ 

c 

*■- 

^ 

•  «• 

^ 

^ 

* 

<. 

*. 

^ 

«■ 

*• 



— 1 

^ 

i 

^ 

^^ 

4lh. 

^ 

* 

c 

^ 

« 

*>■ 

^ 

^ 

< 

< 

^ 

<: 

V 

V 

« 

1 

^ 

-^■ 

^te 

J^ 

^ 

V* 

■^  • 

^  « 

■  »• 

"• 

» 

*  ■ 

'  ■ 

%^ 

" 

.» 

-„, 

,1^ 

i. 

IT 

^ 

^ 

c^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

fit 

-      -      i 


Report  of  Water  Works  Departmeht. 


126 


cc 


i 


t* 


t 
8 


*S 


i 


*  g  -  ^  5  -  5  U  H  ^  I  i 


•  I 


o 


9 

> 

e 


ga«»'»'-a8aa-* 


M     r« 


«    2    - 


126 


Report  op  Water  Works  Department. 


T3 


00 
00 


eo 

a 

O 
1 

9 

d 
6 


o 


a 


OS 

G 
cS 

00 

C 


>% 

^ 


V 

>- 

fl 


o 


I     i 

'      J 

1 

1 

*s 

b 

k 

O 

<M 

1 

i     5 

:  5 

■j 
1 

■        S) 

o 

:  5 

« 

•  i 

i  s 

m 

m 

e 

c 

c 

• 

:     1 

! 

; 

U 

! 

•«• 

c 

^ 

•c 

« 

9 

'   5 

r 

1 

* 

M 

I 

!    £ 

s 

;  s 

pb 

1      EH 

B  *" 

•    « 

1 

ti 

I 

u 

:     .S 

J5 

« 

1 

:     ^, 

1 

be 

c 

*5s 

:      « 

1  i 

1 

:     'S- 

:     •£ 

:     AJ 

«c 

1 

'«>« 

1 

i    i 

:     ^ 

• 

r 

^K 

1    i 

> 

:    e 

•   t 

J 

o 

1       c 

)     e 

. 

:      o 

*c 

L    B 

d 

1       K 

I     ^ 

1        O 

1    ja 

^ 

1  •- 

i 

i    1 

2 

;  ^ 

I    b- 

•    H 

!i 

» 

- 

• 

1-4 
fa 

o 

fa 
o 

>^ 
PS 
c 

> 


a 


£  &  £ 

"2  -g    S 

S  Mi 


0 


°  I 

-^  -^       I   s  ^ 

3    S    i   -H   1  5 

a   a   i   i   i  ^ 

n    «    §    ^   S  ' 


I 

^  I 


s  s 

o     o 


•9 

a 


s 


1  i  1  1  I   8 


;s  s^ 


s 


:*: 


•0««Cl»-r-f^»C^»-i 


•M        % 


t     E 


si 


£    = 


0. 

5     5     a 


X 

e 


—    >    »i    *• 

S     «     «    'S     s 


a 


9 


T-«  IC  <0 


-^       •-       ^       ^       •-       CJ 


Report  of  Water  Works  Department. 


127 


1 

9 

OS     o 

2  = 


I 

a 


II 


ii 

^      .      :     a     a 

I  Mil 

i  ill  a 


■S!     ^     J9 


J! 


I 

I 


I 

* 

a 


I  i  i 


■■ 

3 

» 


i 

II 
Ml 


l|Ji|M  1 

•    ^    >l    2   2    a    ®  s 


•  I 

i 
I 

I 


00 

CO     ! 


e«MS>Mr4^e«^^e«»« 


S  I  ^  I  I    3   II 


60 

O 

S 

9 
X 


.3 


c 


S 


5 

e 

> 

a 


1 


»«     w:     M 


Z 

^  <  c 


128 


Refobt  of  Watbb  Wobks  Depabtmbnt. 


1 

o 


00 
00 


CO 

•a 

c 

1 

S 
Pui 


I    2 


O 
H 


QQ 

s 


.22 

03 

a 

08 


c 
a 


I  I 

X,   8 


1 1 1 «  i 


1  -5  5   *  3   i   o 

n  S  £   00   04  o  e^ 


S    -s 


5  g  J  1 1 


3 

« 


I 


a     a     S    Nf    ^    "4 


a  ^ 


eo     vN     M     c« 


a  ^  »"  s 


e 
e 


e 

I 

"5 


l-i 


s 


o 
o 

n 


^    5 

0  8 

1  1 


6 
« 

E 

c 

a 


5 

a 

E 


s 

3 


a 


S 


2    s 


:=    J!     « 


a 
8 

I    5    I    I 


a      B      > 


a 

3 

« 

a 
C 


s 
B 


^^^ee^T^v^ese^^i^fi^io 


Report  op  Watbr  Works  Departmkkt. 


129 


ift 


i 


CO 

•s  .a 

a   e 

w  •= 
>  -5 

3  5 
S 

o 

2 

a 


(- 


^»««i«««MC>«^M^M«ie«c«»« 


«r> 


J   in  I 

J       *   •   5  5 


S 

8 


I 


5     a 


J  I  J    8 


t 

i  i 


I J 1 1 1 1  III  1 1 1 1 1 1 1 1 


n 


lao 


Report  of  Water  Works  jyKPABTUEST. 


& 

• 


c 


e 


•     •    •    ^    S 


JE      S 


5 


s      s 

1  i 


•.♦      VP 


70 


S    i 


5  ^ 


>-. 


c 


-      >•     =: 


T"i 


>» 


Report  of  Water  Works  Departmekt. 


181 


I 

■2  1 

i  a 


5  i 

I 

"a 


M 


•9 

a 

^  I 


I 

lit 


I  1 


a, 
X 

9 

H 


a 

MM 

n  H  :r 


I 
1 


a 

J 

■e 

M 


•  « 


?  5    i 
I  i  i 

tt        flfi        tfl 


s 

m 


^3 


•^      nr      •£      "C      ■£      ■^ 


».. 


i  1 
Jj 


=•    i* 


F  - 

r  1      ••rf 


5 

H 


a 

4» 


mm        ^        mm        H        tf.         M 


Tl 


132 


REfOKT  OF  WaTEE  WoEKB  DeT AKTMESn-. 


CC 


-^'     tft 


'5    S 

c    ^ 

"I  I 


li    2    £    •'    ' 


fff 


^«    « 


2    £    S 


o     -♦     ri     5« 


?: 


V 


o 


^      0      = 

•S  ?  3 
sis 


i 

C 

=      i      **      ^  5      8 

a     Z     c    •x     «     t. 

js  ^    I   s  3    I    s  2 
5    2    ^    S    •   Jt 

o       O       ^       "      "^      "^ 


a 
o 


-s    3 


•^     & 


o 


J5     o 


a 

JQ      ^      J       ^       ^ 

^    s    a   -J    •^   ^ 


c 

3 

8 


9 


;i^ 


1m        c        ^ 


a 
o 


o      _ 

?    -     ^ 


a 


O         2         ii 


o 

Q 


±    -5    8 


^      «s      « 

^    cu    PS 


£ 

o 


St. 


O       >-       *^       7*       >^ 


O       <        -K       —       •'.        »^ 


—       H 


Rkport  of  Watkr  Workh  Dkpaktmrnt. 


\m 


lit 

00 
00 


I 

o 

S      ST 

s   g 

I  - 
^^  ^ 

S3 


a 

X 

5 

H 

o 


> 
C 


i  II 


J     i     I 

•      es      8 

11 

&  i 


1 
8 


•s  -s 


s 

9 
1 


t 


t 
2 


-3 

"a 

I 


1^1 

lllllll|s|i 


«j    00    •= 


s 


e 

J 
1 


S    K    i>   3    n    !E 


c4    94 


t 

s 

I  2 

C     if 

i  i 

.3     »4 


:3 
t 


1 


e 


A     »1 


tr 


3    ? 


e   c 

3    •    ft   «    t 

£  1  «  i  "^ 


f  s 

fr    a 


s 


J 


a 

iiiii 

b     •     fl     a 

i   & 

a    -& 


i^t 


ff 

.a 


ImIIIIIIIIIIIj 

dS  '5  M  w  ■<  s  i  i  i  i  n  ii  ^  ^  » 


i 

f 

1 


«    4    » 


184 


Report  of  Water  Works  Department. 


00 


o 

> 

a  ^ 
9  ^ 


s 

o    «* 

>      « 

s 


O 

a 


•r 

s 


.s   s 


« 


o 


«    ^ 


00 

m 

a 
'S 

"c. 


.s 

flC 

*i 

CI 

a 

•mm 

CO 
CO 


3 
S 

.9 

o 


i!    -M 


i  1  I 


a 


c 
to 


I 


^       r^       51 


a 

s 

a 


2; 


S      V 


-g 


c 


Sc     a 


9 


a 
•c 


o 
a 


r-t       M       r-4       <0 


CO 


»-•     o     CO     »-•     r*     f-i     ^ 


8    J2    -- 


•«  2  2 

o  o  *'. 

.  ^  be 

^  ^  o 

9  c  3 


«-»     f     ® 

^  ^  f 

X       y-      r- 


9 
OO 

o 

I'. 

oo 
a> 
o 

2    'S 
«     a 

t«     «a 
o     ^ 

^     a 


i  1 


C 

is 

a. 


a 

$ 

a 
•3 


V. 

C 


I  ^ 

o  '-' 

::  2 

I  s 

s  O 

—  c 

-*•  "* 

♦*  to 

•£  :; 

I  1 

i  i 

'a  'p, 


■"  •••  —  .M  ••■  &  .™  ti. 


i  s.  £  i  s  s  •-  i  i  •-  *  •-  •- 

••J  -^  •^  mmm  '^  sp^  ^C  cpM  ^^^  ■*-  ^  ^?  — ■ 


^      9 
a     a 


c     a 


J3 

a 


a     a 

xiliS5^:ss;5g 


a     s 


a 


a 


ja 

B 


«o     ?) 


=T         Vl 


?l  .5 


I  - 


Kk|1>RT   i»F    WaTKK    WoKKS    I)KrARTMKNT. 


i:y> 


•  ■ 

•  ■ 

•  •  «  > 

•  •  • 

•  •  •  • 

•  •  •  • 

•  ■  ■  ■ 

•  •  ■  • 

•  •  * 

•  -  ■ 

•  ■  ■  ■ 


•  a  &  s  a  s 


11 


>• 


• 


O 


«,        ^       »"        •'       «        'C        M       ■  •        ^ 


•J       ^ 


v.  '■  - 


m- 


Kityfonnr  ^m  Watck  Wfmt^  DDjUEnxianr. 


I 


e 


^  J  ^  I  I  1  1  ^ 


♦5      « 

»   *  * 

?5      -r     » 


t    B   Z 


9      9«      9«      « 


2    S 
S   it 


1  2 


lljtttt 


I J 


6     6 
95    K 


Jt 
e 

s   i 


S    H 


*i*    *• 


*-   S   S   S  - 


«•   ^«   ^«   ^   ^ 


Ik     ^     7z     il    ^ 


G| 


C» 


5 

Q 
> 


1 1 1  ??  Ill  I II  -III  II II 


•s  -s  -s  I 

a  Q  a  .S 

••"  •**  •»<  1"^    Q 

■*  CC  •>♦  r-»       « 


1    ^ 

•a     B 


eo 


g    .2    .9    .S    .9  ■"    •'"    "*    "* 


e«t       C^       »ft       r-«       C^      •«0       C<       I'-       or       I-       '^       r-i       U5       X' 

•-^       '^       r-« 


<ri 


c^ 


RsroRT  OF  WATf:R  WoRKH  Departmkst. 


13 


tf 


•5 
I: 

•i 

a    0) 


f 


p  ^ 


I 


s 

► 
a 


I 

I 

a 


41 J 


111 

Iflll 


III 


>    X 


2£ 


I 


«  «  fe  --  - 


I 


t 


M 


i  !  ^ 

ill 


^  IS 


illlll 

s  s  s  IB  ;«  E! 


CO 


o 

t 


9 

o 

g 

a 


s 


J9 


t 


a 

► 
c 


IS 

« 

1 


II 


III 


I    s|   ^   I  ^ 

5  5  o  >« 


f  1 


•9    J« 


'^    "    2 


ij 


in 


Sr   S 


'31 


C« 


I 
1 

ll  i  i   1^ 

I  3  I  j  4  j: 


*r        ^        ^        *«        -^        « 


:     S?    - 


^     ?«     •-     t«     r« 


l:W 


Rrport  iW  Water  Work^  Department. 


« 


u 

I 


1l 


i 


0 


;? 


/; 


a 


I 


i 


1 

2  I 


11 
I  I 


I  i 


mill 


J I 


•^    ^    us    -^    -A    ^ 
^     7     ?      «*      «»      «• 

13    3    3 


lllliilliili 

Illllllllllllllll 


??      St 


ff  ^ 


lyj^M       —        —        C.«^C*.—        --r-r^        —        -..-        —        — 


<2» 

1 


8 


I   I  J   I 


3 

IB 


S5    £ 


flS 


5 


JS 

a 
£ 


a 


^  S 

o  9  ^ 

u  H  o 

>  *  g      c 

•  5  Jc     — 

5  'O  a.        CL 

®  >>  o      rt 

?5  a  a  H 


»v 


4)         S 

I    ^ 


c^ 


RfifORT  OK  Watkb  \Vork8  Depaktmiskt. 


139 


s 


o 
> 


1 

o 


> 


9 

o 

s 


OS 

•c 

5? 

a 

i. 


4) 

> 


i  U  t 

eft  •*      Ak 


I 


lili 

li Jl|2 

•0  «  ^  ^  •«   i 

1 1 II 1 1 
mill 

2(    S    9    S    S    ^ 


1 


r5     •?     -•     «     f!     ir     T     2.- 


t«       lO       »•       ^       »•       —       ^ 


140 


Report  of  Water  Works  Department. 


O 
Q 

o 


00 
OO 


>^ 
w 

o 

H 
< 
H 

< 


O 


mox 


9.   S   ^   \z   ^.   S   ^   iz 

*  s  s£  ^  ?  a  s 


S    S    5    3s    2    ^ 

g    S?    fc    -^    S    '^ 


•qno 


aoi.u»g  qJjH 


*J}0AJ080>{ 

!)iiiioaui«j{ 


s 

9 
04 


■neinuoj 


8 


*ua)9|^ 


*Ot 


9gnoH  eujlns 


■gosuodxv 
ownog  0111:003 


8 


j     -gosaodx'g 


»o 


'gjivda^] 
[vioaoo 


'uoie 
-ua^xg'adij 


12 


JO^ 


U 


7* 


o 


8    IS 


CI 


S55 

o 


•I  •* 

SS    S    i 

O     Qm     1-3 


5; 


-2> 


M      J3 
hi 

O 

u 


o      o 

o    n    OQ 


5i    2 

•t"        CO 


P  00 


«         9 

a,    H 


c* 


a  I 


.<q 


o 

«9 

1  * 


6  ^ 


o       M      E 

n    £    n 
<    «   0 


C 

o 

09 


^ 


=     i-s     t-i 


o 
^     o 

>       X!. 

•^    H 
^     C 


lb 


o 

o 

■*■• 


CO 


>     I 


Januao*. 


Report  of  Water  Works  Departmkkt. 


141 


X 

c 


0: 


f-  OS 


2^ 


•m«i 


HK) 


)liW>IILn«^ 


•MpUM^i 


•U«|9H 


*mo|{  90 
wnf>|]  »0}Ji 


OH 


■o»f)  pavMgo 


'iM>|fa9|X'4 


3t?Sll393§S^585. 


s 


•o     •-•  »•  ^*     9     ^*     ^ 


T 


& 


04 


»*A 


ft 


8 

04 


I 

JB 


e 


s 

•  - 


3 


ft 


8 


:     I 
:     I 


M 


»•        &       .^ 
JB        tf       ** 

w     &     a 


T 


•^         s   »S   as   ^   ^    ca   -    <    :r    7   H   £ 


§ 


'J    ac    •?         '^ 


£  .«: 


,M4lll|!|l 


<4I 


X 


^     J  8  =i  ;•  ^  ^  •:  3  IJ  ^ 

I     Jaduao'. 


X 


V4^ 


BtofHur  <\w  Wjgmat  W«vbm»  IDttFj^sssEPiL 


]mm% 


I  f 


§     5      &     3 


ii*n 


It 
2i( 


4iiijMin 


-4in: 


^ 


^ 


>c 

•* 

^ 

5 

^ly 

«^ 

% 

ij 

tf 

>-^ 

I 

m^ 


'^ 


^_* 


s 


*«Atf 


:                 ^ 

: 

■; 

■2     -jS 

m   m 

:         :         : 

I 

I 

1 
1 

2    § 

" 

' 

: 

1 

i  i  : 

I 

5     s 

' 

■ 

I 

g    «     - 

■ 

s'"i" 

5    5 

^ 

.^.. 

g  ■ 

1 

1  1 

. 

l^- 

• 

5          5 

i 

5 

i 

■      •*£ 

• 

*  - 

^ 

■r 

»- 


J—     »- 


*i      = 


g  $ 


^,4 


«2I 


-: 

-s 

ji, 

*^ 

: 

?    ? 

•« 

c 

-^il 

•: 
t 

S 

s 

1 

:    » 

s 

a 

3 

« 

H     ^ 

^  - 

O 

at. 

£■ 

o 

•               * 

ff 

^ 

- 

• 

a 

2 

3 

:   1 

»^ 

o    5 

• 

w 

« 

C 

s 

s 

*a 

s 

m   •? 

u« 

• 

§    9 

^ 

:^ 

3 

£ 

qt 

H     r- 

": 

ZJ 

> 

i 

Jiuiuary. 

• 


4     ^ 


2 

1 


-  h  t 


2 


9 


i    5    t 

3     =     X 

mm 

Fehruan. 


o 

S 

«■ 
e 


Report  of  Water  Works  Dbpartmemt. 


14» 


X 

o 


as 


few 


■|»v»i 


•qno 


inrawn|}| 


•WfiLuaj 


U«|i>|| 


MMt«<l9U 


Miio||  aaiiv^ 


'li^tfawlx'^ 


'ii«i)t 


5    S 


? 

X 


t 


a 


M 


» 


*»J 


^q 

luj^iaJH  fill}! 


ft 

m 

M 

a 

J! 

a. 


e 


9i 

ft 


2    I 


•c 


T"s 


s  s 


jhil 

j  I  Hi 


e 


II 


a 


d 

4 


t 


i 


3  5  -^  •*  • 

=  -,  f  5  5  £  «:.  C  ip  f 


T 
-I     A* 

e    On    j 


i 


I 


I 


? 


F«liniBiT. 


144 


Bmnmr  or  Wa- 


e 


i    «    §    E    2    §    § 

•-    8£    *    3    II    =    2 


as 


St 


o 


•<m3 


-cimtfM 


9^ 


I" 


*uoui 


jo^4 


s     — 


S   a 


M 

a 
X 

1 

as 


s 


I- 


s 
o 


a    JS 


S 


-a 


a 

a 

s 

n 


a 

a 

o 


• 

;5 


o 


s 


o 


! 


9 

i  ^ 


o 

• 


O 


w    s 


d  as  :^ 


«     a 


o 


o 


o 


o      o 

il 

C       aa 

s     O 

55    ^ 


-:    H 


i 

o 

9 


i 


a 

m 
S 


0. 


9 

a 
O 


£ 


s 


February* 


Report  op  Water  Workb  Department. 


145 


o 


a: 


Q  g 
ST 


a;  r 


Ou,  S 


!3 


•I       'in©! 

J 


S    «    j^   8   S   S«   ^ 
2  «  -  £  -   *    « 


«    r.    2 


-    S    a    2 


:» 


•<1M0 


*W|BiJ9J 


-U*|9|| 


ufvdav 
via; 


X  ^       •f»oH»aiJqa 

U3 


MMH 


OOff 


^•jI 


8   £    J^ 

^kA  »^  ^^ 


4 


» 


S 


1 

2 


J? 


9r 

04 


s 

2 

•a* 

I 


P- 


T 


9! 


ft  & 


w- 


<      I 


7 


a 


i  Hi  ill  it 


i 


s  ** 


0*' 


ti«yfWHr  ««i^  Wnmtm  W^^mat.^  lOsB'MSBsmBarL. 


TWH-H 


§    s    1      & 


Mw: 


ic 


2 1 


2b     ' 


^^ 


i^r-; 


^^ 


O 
< 


*«i«-*^ 


S    Z 


3 


^UVH 


'OOlf 


JOJ 


a 

■  s 

- 

■; 

— 

■  «= 

;            - 

- 

: 

* 

: 

; 

- 

: 

:         ; 

; 

1 

;             • 

to  00 

: 

-. 

t 

. 

. 

5 

r 

: 

T« 

- 

_- 

I- 


i   ?« 


« 


i       ^ 


?% 


o 

8 

a 


a     o         ^ 


• 

• 

; 

; 

"H 

U 

k 

o 

e 

^^ 

« 

o 

r 

E 

5 
1   ^ 

s 

• 

s 

o 

n 

J5 

• 

• 

9 

-a 

s 

e 

> 
■1 

• 

a 

• 

^ 

• 

• 

> 

<*• 

9S 

s 

9 
> 

a 

-< 

< 

»*« 

• 

-> 

^ 

Cb 

X 

u 

^ 

^ 

;, 

o 

Maroh. 


Report  of  Water  Work*  Department. 


147 


as 
o 

» 

< 


^  5 
<  E 


< 


S 


w 
o 

I 

< 


Tn«i 


St 


•qno 


I 


aofAJ»H 


*JfOAJM*)| 


'Mfaud^ 


*^*»*lf 


MUCH  »Q|3rag 


3 

'i 


.1       i«j»a^f) 


'tlO|t 


*>1 


ii4 


S    8 


I: 


8 


pM9|Ni»H  infi 


t 

m 
M 

I 


i 


I 


9 

t" 


I  i  S 

D    >     ^     C 


e 
B 

s 


i  ! 


a.    g 

S     Db 


s 


21" 


I  3 


ff  «  «  s 

M      «      W      3 


• 


8 

2 


•4 
I 


& 


I 


U      ^      4i 


»  J 


-ST 

II, 


a. 


s 


Mvdi. 


148 


Rsron  or  Watol  Woku  DcpAjenoDrr. 


I 


3 


H  w 


-si 


'P^X 


»9         9S^SS38S 


«    2 


•«IPO 


"«9  TOT 


aofAJa^ 


%»9nf>fn 


»«ii*>H 


I 


JOJ 


Xq 


March. 


RsroitT  OP  Watbr  Work«  Dkpartiieiit. 


140 


O 


< 

< 


»  5 

O 

>i2 


^J^ 


I 


150 


Rapobt  op  Watsr  Wosxa  Dbpabtuxst. 


•i»»»x 


S   3   1    § 

*  *"  S  5 


§  s  ^ 
S  s  I 


:i^   S    5 


<j* 


-^5 


^5 


7a 


11*0 


-amiogf  'MttS 


"3 


JtO-XJUM^ 


-4JB1i»|f 


3 


?» 


s 


*» 


8        &        C 

J5      » 


>'il 


c     —      s 

a      ?      >      »i 

^      >      •      = 


-3      ^ 

>      s 

s       * 


^  i 


^M 


«    5      5      =     9     = 


'      —     £ 


paj«(.a»H  *U!H  j      5 


-  -a  —      •- 

1*11  =  1- 

>      >     *        5  r  *■ 

:;    -          ^  i.  ^    ^ 


5    •*    - 


^    S    ii 


5:     zL 


I  h 


? 


j     April. 


Report  op  Water  Works  Department. 


151 


o 

X 

Q  a 

"^ 

OS  £ 

Wstf 
6<  O 

w 


6- 


S 


•|«|ox 


•qw 


£2    G    «    S    B 

I  ::  :s  K   * 


li 


i«iioau|«^ 


n«i»j 


tJ»i*K 


'a^o  put  »^|||0 


n"*»u»f) 


*ao}f 


s 

o 


c 


€ 
S 


ioi 


April 


\^ 


ULaoQfta  or  W 


1    ^   e    1   S   e    1    £ 
«     S    5    ^    ^5    -    -    - 


B    s    jE    2    ^    S    ^ 

:^  » as 


^ 


X 


*--.• 


"    % 


'-        « 


#■_■•         •• 


^  ^        »«i^>H  *c!-*a 


X  2 


'OTiti 


5     2 


A     2 


5     g 


fuixa  »4i<| 


i   2? 


S 


■»"i 


X 


•C  o  •  — 

I  I  2  2  = 

t3  2  -^  e  « 

<  X  :>-  H  ^ 


e 


=    s    3   J   ^ 


•9 

e 


'    ^    X    :5    :f    5 


X 


5 


?3 


« 
^ 


a 

9 


o 


i    J  I   5 

t  ^  i  1 


a 
o 

X 


ail 
•S   «   * 

s:  -^  d  ::i  ^ 


o 


^   e 


I 

E 

o 


X 

Urn         •— 


a 


e 
T 

H 


'5 

o 
o 


at 
■J 

X 

5 


^    4    £    ^    ^ 


e 
c    2 


C    as 

o 

^  = 


& 

t 


April. 


Report  op  Water  Workb  Departmbnt. 


168 


O 

u 

< 

>^  t 

^^ 


S 


in^l 


S 

I 


•MHO 


W|xi*Sq>in 


OVUUU}^ 


*0»|uja^ 


•ftj»|a||: 


*u 


a 


•coon  •a}Jii3 


*IIO|« 


Ml 


S   S   8 


s:8«l38trsg 
S*^8lir!nf!8 


§53 


I 


9   8 

S    8 


8   8 


R   8 


i 


j5     35 


S?    9 

i  ^ 

&    I 

it 

ITT 


3 


9)     8 


g 

% 


I 


1 


o 

% 


9 
Si 


g 


e. 

a 


2 


I 


a 

s 

a. 
I 

5 

J 

s 

* 


I  I   3  ^  I  I 


8 


« 

» 


s    i  ■ 


5 


I 

I 
i 


I  I     A»ril. 


Ill 

6   a   ^ 

qp  V  » 


\ 

H 

s 

m 
t 

5. 


s 


Mar. 


:.^ 


tStttnta  -w  Witma.  W.wb»  Z'WitjaaBnFr. 


*  ^ 


:^ 

I1M1II  J 

»- 

*» 

4 

^^^ 

^ 

« 

^^v 

>£:£;$ 

' 

r 

; 

. 

- 

^  2 

-■>>»^4 

' 

- 

£ 

*     5* 

*^     i^ 

'^  ^ 

• 

. 

_ 

_ .    — 

. 

- 

>    ^ 

' 

— 

i^" 

'«»*m 

; 

- 

; 

. 

;             ; 

« 

— ' 

-l 

.- 

, 

"■ 

:  ■ 

i 

^ 

^^ 



A  5 

5 

'■c 

;; 

^ 

m^ 

' 

^ 

ttitr'i^^z^ 

/•  "^ 

■n^f  ywn  «<||// 

• 

- 

>^? 

■- 

- 

— 

-  ■__^ 

—  ■— 

— 

•ir«>t<;| 

5* 

« 

: 

: 

— 

1^ 

f«X«tt«'» 

• 

' 

z\ 

:      ; 

^ 

5 

\ 

; 

7 

z: 

I      3 

%'. 

m 

\ 

: 

s 

;      i? 

: 

r 

» 

• 
^0 



— ^ 

-  -'.- 

- -- 

i 

• 

r 

= 

: 

< 

-»oi 

1 

X 

s 

0 
1 

> 

C 

e 

a. 

• 

X 

1 

• 

g 

X 

s 

E 

1 

c 

s 

1 

i 

a 

•    a 

c 
c 

■ 

^ 

X 

1 
1 

1 

X 
X 

c 

i 

a 
c 

A' 
X 

S 

"2 

o 

Jk 

x' 
> 

> 

i 

k 

•rj 

§ 

a 
o 

X 

c 

S 

• 

fi 

C 

c 

""5 

3j 

;^ 

: 

• 

o 

E 

fc 

hi 

1 

•** 

~ 

a 

■                       • 

^ 

c 

^ 

' 
1 

a 

•-9 

Ml 

&E4 

^ 

9 

^ 

5 

^» 

C 

-5 

-f 

t= 

1 

1 

r^ 

or. 

Rki*ort  of  Water  Works  Department. 


155 


X 

o 


< 


II 


h3 

O 

p: 

a: 

H 

a 

O 
X 

% 


X 

< 


X 

o 


nnoi 


•<IK) 


MBOH  •mJas 


*i|OAJat»9 


*M|iiua4 


•utl^K 


*«JI«ll»U 


**Ma^x 


I 

I        -*MII9(IX3 


i        "f^J^H 
'        I«j4ii»f) 


'OOlfl 


JU^ 


Xq 


¥ 


IM 


Bmrvar  ^m 


f   S   e 
•  *  2; 


£   «   $   ^ 

*  i   ^   * 


7l 


2S 


'^«' 

^M 


■txtwUtu 


ao^ 


5 
S 


e 

X 

a. 

c 
0 


5 


t- 


o 
a 

b 

s 


S 


o 


e      « 
>      > 

<_  < 

o 
o 

s 

0k 


9 
> 


^        «      = 


—     -*     3 
^^    ca    H 


c 


S 

9 


at 
a 


"=     a 


o 


3 
CO 


'ill 

S  2  ^ 

&«     CU     H 


•    6    S    5 
«    "S   JS   s 

"S     'S    (2     H 


o 

e 
c 

k 

«i 

QQ 


o 

i  ^ 

•J  ex 

a  N^ 


5     5 

9 


o 
O 


«a 
H 


E 

o 

H 

6 

a 


May. 


Report  op  Water  Workh  Departmemt. 


157 


8    S    &    ^    §    2       To 


X 

US 

a: 
o 

X 


% 

^ 
^ 

u 
ij 
o 


H 


SB  H 


'•^ 


B 


^ 


$    e   i   ^  S 
$   ^  S  S  < 


'i     i     S     m 
•=     *      S     i 


s    2^    * 


% 


$    i 

*    2 


>C 


vH  ^- 


<»/^ 


''>i 


Xq 


s 


n 

S 


91       :> 


e 

.  -  ^  i   g  ?  J  f   * 


S      * 


a 


S    J5 


73 


I 


-9  "*« 

>-•  «  k  u         <» 

H  s  ^  z  3 

t  cJ  *  jS 


X 

e 


June. 


"—      o 
p 


s 

c 


e 

^ 


^    5 


Report  op  Watrr  Works  Department. 


159 


cc 

O 

o 

w 
o 

as 


•|«|ox 


s  i  ^  a  s  s 

K    2    S5    S    J    •- 


S   8   8   8 
•§38 


•«IK) 


a«uitu|}| 


*t»fiujaji 


•w»l»H 


atno 


log  »atii 


ag 


S 

s 


'•MOadx 


Miio|{  oajJag 


:*a»o  pa«  aO0O 


1^    S 


«j 


8 

04 


T 

I'- 


i 


e 


1 11 1  i 

=  ^  E  5  ai 


tt     fiu 


pM»po»H  fnm 


I  <^ 


4  4 


I   I 


9 

8 
t 

i 


a, 
t 

e 
SS    fi. 


8 

8 
3 


9 

s 


^   j: 


-5-3    1 

<  >  J 


I  I  i  ^ 


a  J 


i 


I  I 

Joae. 


• 

S 


c 


Vt 


•       •     1 

!      i 
:      : 

i_Ll 


•  •  I 

:  i  I 

•  * 

\  :  ! 


s 
ft 


T 


S6  S    \ 

6 

S     g    «ii      I 

• 

^  i    •     ^ 

* 

nil 

s 

*a 

3 

J  J  J  <rf 

ai 

• 

y»9 


#  t  t  t  E  i 

I  ;k  ^  *   ?   ^ 


-r      «• 


^    ^    5    €   T    -^ 


2^ 


2^ 


X 

» 


< 


s 


>||  diuji' 


»- 


n 


9 

S 


S 

^ 


JO^ 


8 


^    ^. 


la  fS  i 


^ 


3 


^.        9C 


C        A        f 

Ou    c     o 


a 

:2 


o 


J  I 

I  » 

S  - 

.  « 

55  ^ 


o 

e 

o 
m 

o 

H 


2 

JO 

Is 


9 

S      o 


6c 


OS 

as 


o 


9 

H 


e 

m 

S 
I 


S3 

S 

a 

S 

c. 


June. 


Rbfobt  or  Watbb  Wobkb  DBrAsncnrT. 


161 


OS 

o 


< 
< 

> 

o 


s 


\ 


It 


0« 
H 

Q 

X 
O 

o: 


H 

03 
O 


•|«|ox 


•qno 


H 


MfSn 


•<»MJ^  V!H 


*J|OAJaM){ 


ivnoaufij 


»|UJ*1 


-tM|»|f 


waoH 


Mno|i  Miiiiisi 


oaf)  pQ*  WOO 


8        S«8S8i^8S        8IS 


1 


loi 


s 


% 


I 


8 


«       M 


IS 

ft 


IS 


P    8 


8 

3 


S      ^      -•      -^       " 

X    flB    fth    H    »3    c; 


I 


I 


• 

a 


I 

> 


•nia 


i 


*ti  ^ 


I 


^  1 1  ^  n  1 1 


<3 


t 
8 

I 


vs* 


iSjBrvaai  ur  Vasbb  WvuKt  DsrAJBUusii. 


I 


Si 


3   S    £    c    »   2 
§?-«    =   = 


s    5 


t|y> 


S   s 
f   S 


u:  1^- 


*^ 


;a 


^^ 


•  miAJu^llktji 


>  I 


•M 


-iim<« 


'•^l 


9  a 


s  $ 

?  S 


-5 


^     r 


A 


T* 


H 


H 
X 


Rbpobt  op  Water  Works  Dbpartuemt. 


163 


o 

>  J? 

•J  I 

O  ^ 


^-^ 


55  H 


U 


ft.  On 


U^ 


s 


'I«I<»X 


C    5    S    8 

12    «     S    -^ 

R  ^  !:- 


S   S  ^   £  9  a 
8   9 


"A 


s  s 

•I 


'*Miio|]  •all 021 


*oii)Jav 


n     9 


lanooupij 


•wpujdj 


•■j*};»|f 


*tJ1«IO)l 

•iiiio|{  iiojJaa 


Miio||  ^Qpfug 


*9Ka«1x;4 
'a»f)  pa«  tt^UK) 


'UITKl»}| 


^d 


i 


28    iS 


5 


X 

S 


« 

5 


8 

V 


5     i     *      : 

J  1 1  i 

91     U     K     C 


S 


5    ^ 


8 


8 

s 


8 

8 


a 


•I 


^  A  n  S  :k  Z   * 


b   »• 

C        V 


1 5  = 


*•    *^  'S 


"ii   'a    ^ 

III 


^  *  M         ^  «K  «•         ^L  ■§ 


2 

^ 


5  i 


<    <    ae    -^    ».    > 


Jalr. 


IM 


s    ^ 


i    S 


i  5  2  ;=  a  § 


1?   ^  «    SE    5 


X 


2: 

• 
r  ■ 


?« 


r 

r 


2< 


*i 


^-     I- 


,         t 


H 


I- 


3 


S 
^ 


2 


'£    s    *i 


fi 


C 


^"^ 


e 


=      t      ^     -^ 


B 


ft 

c 
s 


s 


c 

'il 


s      o      »»      = 

_    —    —    t:    ^    ^ 


it 


9 


•5 

2 


• 

a 

6 

6 

1! 

5 

^ 

•% 

•iS 

a 

> 

« 

X 

a 

Sr 

u 

3 

« 

"a 

M 

c 
r 

g 

^ 

•n 

9 

a% 

-" 
^*' 

e 

i  1 

o 

§ 
>> 

9 

•1 

1 

• 
E 

a 

c 

• 

a 

• 

• 

s 

£ 

• 

• 

'l 

^ 

e 

5 

0 

ffl 

EC 

• 

OC 

,  s 

m 

tf 

• 

•-> 

i 


July. 


Rbport  of  Water  Works  DsPARTBrEifT. 


165 


'vno± 


I? 
t 


8   S 

e  s 


g)   8   S   S    8   £ 
•«    «     -=    R    F?    SS 


s  s 


o 


•qpD 


-woo  II  •aifo^ 


'.»u|Sa9 


•^JUdg 


;     -JiojuM^ 


miiiua}^ 


ftpkUtJ 


^        mhoh 


•U«|0|| 


lou  •aifa 


H 


Miaadxv 
mhoq  »alfa^| 


•0*0  pu*  w»0 


•U}«daH 


aoM 

II9)XH\»<IIc| 


8 

s 


5 

H 

< 


s 


*>JI 


I  - 


y 

s 


9B 


3 
« 


MM 


i 

1 


;paM|Ki»H  •ma 


S 


a 


I  t  s  s 
I  i  J?  c  * 

a   dS   c   a.   c 


9S 


s 


I 


8  ? 

^    a. 


,3  ^' S 

9   p   p   s   e 


4i  e 


a 
«« 

s  X 


§      I  •'»»'• 


1«6 


X 

Si 


St 


?< 


* 


rj* 


y^ 


X  5; 


-fw*! 


"VD 


f>!H 


tu/vm 


9n  Micra: 


'uo|ffO»)Z3 


iO^ 


p 


73 


5  5 


S9 

1^ 


*     5      2 

«  "  ? 


i   I 


s  ^  iS   s   S  I 

H    a    :^    £5    ^    c: 


a  •£ 


w        O        6ft 

<     t    .5 

^    3    J?     I 

C3     SS     X 


5 


s 


?3 


;;^     u. 


9 

it 


o      o 


•is 


o 


a 


■5    2 


o 

a 
£ 


a 
o 


o 

• 

be 

o 

e 


as 


-^rf  «rf  'A' 

CC      Cn      QQ 


o 
9 


s 

<    ^    ?t 


—       u 


a 
o 

c 


I 


55    2 

o 


0:     ^ 


9 

at 

E 

o 


a 
o 

c 

o 


o 


Report  op  Water  Works  Department. 


167 


X 

US 

o 
» 

< 


rr  o 

St 

o 


I 


•I»»«l 


HMD 


!2 

i 


-Miin||  aai*ag 


-•aiJus 


*J)OAJMa){ 


'ilOAJM.*)! 


•Mfnudj 


•rtjai^lf 


•«mo 


"a 


«  "" 

S  m 

i  s 

s  i 


'MOiiMlXU 


•u»{)  pii»  i»go  j 


'OOfffOJixg 

*iia 


•»i 


M 


a 
I 


3 


4    ^ 


S    ^ 


t  :$  S^ 

f  ?  ^ 

8  s^ 

i  i 

r;  § 

I-  « 


s  * 
3    it 


5 


«1 

• 

•r 


I"- 


S9 


«» 
^ 


M 
i 

1 


2 


i 

§ 

9  e 


5   t 


iiiiiiiUi 


3  i 


flu 


1 


July. 


Aofiwi. 


S   «   £    «   >    S    £ 

I  i  •  '  »  i  t 


«     t    = 


-    f  •    - 


T 

1 


^ 
^ 


•  j; 


rl 


7, 


■'*■ 


'io^ 


'^ 


/: 

',.• 


^^ 


tmLtUtSl^ 


"»<^1I  «*>£ 


z 


i « 

1 1 


s      s 

i    -   2 


;& 


*« 


-i  I  3  1  i  I  1  it  i  II  l  I  i 


t  1 


'   1  I  11  J   I    i  -  If        • 

ina     s    *  ^    a    f  .-  f  c        J  •*  :S        £ 

^  >   •    •    H    i  -  i  £  ^        I 


Aoffntu 


Report  or  Watkr  Works  Drpartmeht. 


169 


0$ 

O 

< 


D 


i1 


S 


U4    tf 

O  ^ 

o  ^ 

Cu,  * 

X 

o 

pi: 


•mox 


wo 


lonomift^ 


•WfUiO^ 


*tM|a|C 


log  •a|lii^ 


Mnog 


'ociMdzg 
iwf)  pmiMgiQ 


8 


8 


•avizsMli^ 


8   8 

!::   8 

ft 


JOJ 


8^ 
S 


8 


^88 
IS   3   8 


•I 


I 


I  i  1 1 1  i  1 1 


T 

n 


T 


12 
ft 


3 


8   8     , 


T 


I 


11 


H    S 


41 


lill! 


CTI 


Bannmc  fw  Wmool  W*ymBk  Dt^JkarancRL 


a  ^  ^  ^ 

m  -  ^  i 


IS    s 


IPO 


s 

s 


5< 


»<ir*ia<|  ^9*Vi 


M<liiif>W^ 


.MIIAff 


■"^t 


x:  - 

''-♦ 


X  ^ 


2 


«iaar(:zqf 

r?T 

•i»Mf^  Dim  Mfgi'j 

- 

-    - 

- 

"  s 

V 

5 

^nutvq 

«_ 

-^» 

pn-itMin^ 

! 

€ 

i 

2 

TTAOI 

1 

1 

t 

^ 

- 

— 

-mnxj  ^»*ft^ 

• 

- 

» 

• 

« 

s 

m 

1 

^ 

J 

3 

■m 

j> 

s 

_« 

jA 
^ 

a 

k 

a 

"5 

3 

s 

« 

^ 

« 

:$ 

■ 

tf 

« 

- 

22 

« 

2£ 

r- 

^ 

jS, 

— 

— 

■:; 

^ 

1 

: 

^ 

c 

* 

• 

• 

<» 

k 

— 

a 

^ 

J 

s 

«* 

I 

■^ 

«• 

» 

- 

_ 

h» 

i^ 

2 

^ 

4 

2 

f 

-. 
«# 

s 

5 

-£ 

&^ 

5 

•• 

^ 

S 

8 

^ 

«« 

■i 

« 

S 

■^ 

3 

. 

[ 

< 

• 

^ 

? 
^ 

5 
^ 

^ 

X 

X 

X 

X 

X 

E 

k 

I 


Rbport  of  Water  Works  Department. 


171 


o 


< 

Q 
'A 

^^ 

>  SB 

w  -• 

o  >* 

si 


o 


•I«»oi 


SHD 


'MnoH  •oUn'i| 


M|.Ui»H  V 


'J}OAJM9)| 


*J{OXiM»>{ 

|inM>au|«j 


*«0|IUJ»J 


*iu>|dK 


5     S 


i 


Joi 


IT 


9 


M 


95^ 

K    S    ^ 


s 


1 1 


mil 


i 

^ 


1 


IT 


J 

a 


IT 
§ 

i 

'9' 


i 


8 

I- 


5 


T 


Id 


s:  ai 


B 

-a 

> 


|MJ»t>IM)|   •1118 


llliihifiti 

I  -^  1  *:  ^  I  -^  1 1 1  - 1 


I 


a   <   » 
Aacwt. 


^  »-  *  ■-  A  fc.  "  • 


172 


BsrOKT  or  WaTEK  WoKKB  I>EPASTIfEirT. 


X 

O 


< 
> 


5  I 


« 

g 

S 

% 

s 

S 

2 

s 

S 

§ 

$ 

S 

i 

^ 

% 

* 

2 

* 

Si 

A 

s 

^ 

P 

i 

^   5 


•f 


^WO 


•^1 


V!H 


t- 


^  —       ««»H 


5r 


S  S   5  s 


X  ^ 


X  il 


-QOIf 


«>J 


I    i 


c 


X 

< 


^      S      *      c     - 

J:    =    r    —    :«. 


9 
^ 


£2    S 

5    '^ 


M 

s 


s    § 


=      S      —      :i      —      i-2-f- 


4 


J2       •« 

•       -         ©       J!        = 

•-      ^       •*        u        2 


I     September. 


Rkpobt  of  Water  Wobkb  DsPAimiEiiT. 


178 


O 

a: 

< 

< 

^? 

few 

^  as 


mox 


s  s 


fi   S   g   12    3 

8  -  n  n  s 


•qMj 


*n«iibni|)| 


! 


*M|nij«^ 


tiai^lC 


S 


S    ai 


04 


I 


pUMiaf) 


JOi 


a 


p***pwH  •iim 


3 

2 


g 


12 
Si 


:k 


Si 

A. 


a 


i 

3 


S 


j  d  a 


i  ^ 


33   8   & 
"   S   « 


8 
g 


&S 


g 
g 


ii 


8 

o 


1 

i 


llil 


5 


i 

I 


t 

c 


I    i    \ 


i  f 


4, 

1^1 


s  <  < 


8 


S 


i 

aa   toi   ^ 


174 


Bepcmkt  op  Wateb  Wobss  DEPAKTMianr. 


X 


<   It 


-li^I. 

£    S?    Si    £    E    S 

«    $    R    E    f    J5 

F.     5 

'  e  3  s  5  s 
S  I  f  "  « 

1 

-WD 

1 

:     S                 :     S 

1  s   M  '^    ! 

1                                              :        :        i        :        : 

o«        :        :        :        " 
:    c       ;       j       1       ■ 

— ; 

\         :        :        :        :        i 

V19»K 

!     !     ;     i     i   5 

:        :        :        :        :     ac 

M    :    ■    M  s 

•■ifgaaAra 

:     :    ^          : 

:         •         !         : 

X  £ 


r»a 


-osars  «Ji<a 

• 

»c 

— 

— ' 

t* 

: 

JC 

JK 

* 

, 

• 

" 

• 

^ 

« 

^ 

^ 

m 

^' 

at 

^ 

k 

t 

- 

joj 

J^ 

ai 

— 

s 

~ 

■ 

m 

^ 

t: 

m 

c 

^ 

^. 

a 

•• 
m 

a* 

f 

Ik 

c 

^ 

- 

z 

,^^ 

X 

w 

— 

— 

s 

s 

. 

« 

- 

-^ 

•« 

z 

-« 

'« 

^ 

a 

- 

^ 

- 

Za. 

4. 

1l 

z 

"» 

c 

« 

5^ 

r 

t 

X 

i 

ScptenboT 

Report  of  Water  Works  Departmeht. 


176 


O 


If 


O 

c 

H 
X 

c 


a: 

< 

X 
H 

ac 
O 


•|«H>X 


•9HJ 


e 
P 


MMH  Miisaa 


-MHtra 


MVU»iJ 


f3 


*«»|iuia^ 


*tj«ia|| 


BOH  •»?{* 


"a 


II 


•o*t)  pov  MOO 


*w>it 


*>jI 


t 

W 


9 


s 


s 
^ 


hMMpa^H  ting 


ri 


e 


I 


8  «  §^"8^ 

s  a  s » 

8    S 


Q 

i 


2 

o 


s 


8 
8 


5     S 


ft.      i 


3 

a 


is  i 


£    I 


-3 
a 


S  I 


III  I 

C     ^     4    41 

11:111 


2 


9 

i 

X 


1 


17€ 


--.      r 


T-^ 


^  z 


«^»     ^^^ 


$  s  s 
8  *  ^ 


1 


1 


fi 


araoH 


5 


y.  'T 


^    ^       -n*j    POT  iug^, 


5     £ 


JO^ 


c     — 


-    '5 


•t      = 


i     J 


e 


>  i 


2     <      I     ^ 


-         w         ;^  C         i^ 


?        ^         < 


;.    ^    X    s 


*     tt     ^ 


<       X 


K      K 


•;r^-5::i<:^-^^^:C 


Septeiober. 


Report  op  Water  Works  Department. 


177 


0^ 

o 

< 


a 
o 


^1 


^ 

o 


5 


mox 


a  9 


ss 


•qno 


•OJAMg 


*i|OAJaiM)| 


I      'JIOAMMtf 
iaiMWU]«3 


•M|IIU»^ 


tJ*1»|| 


Si 

2 


*a•o•dx^{ 


pudaa*) 


li 

S    8 

§8 
s 


8 


I 


8 


'UOfJ 


iO^ 


i? 


1_^ 


«   ta 


8 

g  8 


)(  « 


« 


<*  9 

55  S  ^ 

S'  S?  8 

8  r^  ^ 


{2    « 

Si   i 


X 


a 


§ 


-  £ 

£    >    <    &« 


8 


8 


8   8 

s  s 


g 


$ 


E 

J 


H 


^i 


3  d  JS  a  ft.  a 


v»'»v''»v  iim 


6 


I 


■2 


41 


*«  41  4 


«2   8 


^  ^  s 


£     •<     <     5 


>   a 


ii 

.2^ sL 


I 


8ept«rob«r. 


OptoUr. 


JTf  'BePOBT   (H"  ITaTEE  WoBKS^  3>EPAKniEFT. 


S     £     §     S      ^ 


z 


=      2     —     22^ 


H    »    5: 


*  i  - 


c 

^ 

- 

■ 

- 

" 

i  ■  i 

• 

; 

tt 

§ 

1 

: 

• 

2! 

ZL  ^ 


'E  «wiiE 


^'P***'. .     • 

••"^"E  «carny 

__^ 

.^ 

s 

^ 

-«r:>-:rT 

y^ 

... 

i;-u    ro^  -TK-ji 

• 

-iifBL:.-} 

•t;  •■:i^» 

- 

m 

a: 

-:;«ii' 

£ 

=■ 

— 

-■c-i:rT  -J. I 

*' 

s 

a 
C 

k. 

k 

.*■ 

^ 

^ 

^ 

— 

-* 

i 

r. 

k 
^ 

K 

^ 

•*■ 

2 

C 

f 

« 

.«. 

^ 

^<  z 

k: 

K 

•"■ 

— 

c 

c 

^ 

j; 

• 

^ 

»• 

^ 

s 

r 

^ 

r 

t> 

Z, 

« 

I 

^ 

.^_ 

^ 

** 

c 

S 

^ 

—     ^ 


-    =   -   i 
5    «  ^  ^ 


.^i 


i*»-.im:  'i:    -;.•..'■ 


-     *     k     r 

»    •-    * 


Ik  ^ 


^  -v 


'J 


f    f     !    .'    =    ^     I    1 


Report  op  Water  Works  Department. 


179 


'inoi 


•qw) 


r!»SSS9        8SS        988 


03 
O 

Q  S 

w   ■ 


•llflllV 

^•8  WH 


QOfXIOg 


mmitaDI 


*J)CUJM9){ 


'99inmjj[ 


>l       *«J9|a|| 


S 


^  oo 

eg 


5 


MOO  II  oafJag 


Mtiofi  Miflrag 


*ao{t 


*>1 


a 


8 

§ 


8" 

s 


i    i    i 


9 


"STT 


s 

s 


*       .*       *        I     mS        •  •        c        « 

i  I  5  I  5    i  I  I    I  I 


i 


3 
9 


T 


-8 
II  ' 


s 


ijpuapa*)!  qua 


I    <    I   -J 


t1     O 


11 


i 


3  :^  a  s  ^  1 1 

6  5  >•  ai  »  I  « 

M  »^   <  a  OS  iS  X 

Oetob«r. 


Od     OQ     W 


180 


Report  of  Water  Works 


•m»x 


-m^ 


Q 

S 

;z4 

< 

^ 

•^ 

H 

> 

u; 

1 

a 

1 

« 

z:> 

ac 

^ 

oc 

o 

-^ 

X 

t^ 

•--^ 

^-    ! 


S 


^I 


X 


2    § 


^ 


8 


S 


S     •     >     £ 


^ 


*ipa 


II 


a 

e 
o 


s 

•e 


s 


at 
c 


^     E 


?» 
^ 


>  e  ^  e  s 


S 


> 


£-     C     <         w 


i    ? 


i 


-3 


-    5  i 


2   S  = 


o 


e 

9 


a 


o 


'-    a.    i 


1:    »    =    2    *.  2 


un 


J- 
tf 


s 


K 

^ 


H    S    :r. 


5   T    =   4   i 
*  2  ^    I  5 

t-      C      <     -     - 


Oc%i<hmr, 


mi.   . 


Report  op  Water  Works  Department. 


181 


c 

X 


H 

D 


2 

< 

o  < 

a,  ** 


5 

< 

o: 

fc 
^ 


iwiox 


«   jl   «8   S   ••   -- 


5=S«|a"8 


•««H0 


*aiiDO|{  MitSiiH 


'•a 


wnstais 


)diioiiLq«^ 


>fla|iuja^ 


•iu»ia|| 


Mno|{  •ajJo%{ 


Joi 


pw»p«wH  ■nia 


g 


8 


S'5 


g 


I 


S 

M 


^    =    -: 


« 


S 

s 


8   i 


9     5 


H  5  i  M  i 

§    it    I    ^      ^      !     B 

3 1  5  S  i  5  5  I II  i  1 1  ^ 


8 

§ 


51    H    H 


QO 


I 

Oolober, 


"5 


a 
I 


5 


5 


o 

J 

e 


5 
S 

a 


e 

3 

> 


M 


H    &    -^ 


i 


^       « 


1 

a 


1 


k 


1  ^ 


182 


Refobt  of  Water  Works  Department. 


o 


3  I 


r^'' 


X 


vm^i 


&  s 
-  3 


00  OQ      m 


i   H  S   g   8 

g  s 


OS 


•'IHO 


H 


^*IH 


s 


Z   8 

1^ 


11 


S    52 


S 


8     2 

11 


tM^K 


*U1«I»U 
BOHMVOa 


anioH 


1  d^Bog  Mnn^ 


s 


5  .^ 


s 

i 


^        I   ^ 


•oox* 


I         M 


•••jI 


tr   8   8 

SI" 


??   ^ 


-i     r: 

1     m 


|i 


C4 


7 


e    i£    ji    « 
^    -    •=    ?? 


•5     ^ 


-"     '      '     -^  c     ^ 


•■         ^         ^         ^  -        _ar        .,  ■■ 

=     =     -e      t      S     ?     -=• 


S     *•=  =    —    =    :=—     • 

acc-'-r^^.  —    —    j< 


c  -c  a  ^  ^  ^. 


X    at>    ec 


Report  op  Water  Works  Department. 


1H3 


•|«|ox 


9   8    S   SS 

6  8  =  = 


8    5;    £    S    Z!    S    9 

IJ      •»      S       «      «      ?•      K 


g  ^  «  6  "      ^ 


•qHo 


'MOO  II  •OLfng 


o 


a  ^ 


few 


I       *»a)Sa3i 


0«1IUII)}| 


*J{OAJaMH 

lanouupij 


*W|lliJOj 


•tJ»}9K 


*tj|«lav 
Mnoii  •itiiag 


I 

I  MOMlXV 

j  Mno||  aatia;.| 


/s  Ex. 


'MIlMlX^ 


-ao{i( 


s 

-?: 

*^* 

H 

*>j 

^ 

9    £ 

g  3 


S 
^ 


3 


^  I  - 

^    £    C 


2| 


S 

i 


§ 


2 

a  J 


I  HI 
i  i  il  I 

■f    ai    7.    £   A 


i  i  = 


I  i  -  ^  I 


i»***p«»H  •ma 


a 
J! 

I. 

c 


5 


I J 


s 

1 


I 


I  5  f 

>      ^     ^     Js     A 
-Si  Jfe    ^• 


o 


.9 


3 

d3 


e 


M 


a 
o 


Nov«Bb«r. 


184 


Report  of  Water  Works  Department. 


o 


1^ 

o 


1 


CO 


-< 

'^^ 


x: 

'."» 


X 


< 


Tnox 


•qMD 


90ULI9S*    4*!H 


*aiOAJI8M^ 


"Mfiuia^ 


If 


*tM|9|f 


2S 


'OOIS 

-TOjxa'wti^i 


'^A 


o 


5? 


8 

s 


s 


S     J! 


2 


^ 

u 


^     » 


?^    -:    —     c     c 
—     a     ^      ?     r* 


J 


4: 


1 

*fc      ^^     ***    ^c     *» 

•■•        ^"        •••        ^*         mm 


e 


^     o 


e 
> 


c 


5     P 


^     t 


4   ^  r  -5  ^ 


X 


w       *^ 


acsr^^ac^s: 


e 
X 


e 

i 


;::» 

•« 


c 
• 


m 
B 


5     -J     5     =    i-    •* 


e 


;3    S 


o 


e 
c 


-      t    H    -o 


a 


X«T««ber. 


Rbpobt  op  Watbr  Works  Dbpartmekt. 


185 


•nnox 


•SMO 


w^j«s 


H  9mM, 


H 


08 

O 

» 
U  EC 

w 
o 

g 

< 

X 


W^AdWg 


*M|1IJLI»^ 


tJ»|a|c 


!i 


*«ifrti 


HMnPas 


I, 
•I 


*>j! 


S  '3 

i 

^ 

11  j^ 

rf 

J;  * 

a 

^1 
II 

s 

a 

• 

1 

1 

•                   • 

h" 

a 

I    s 


NoTmbef* 


186 


Report  op  Water  Works  Department. 


'mojL 

1     2700 
4.996  24 

26  50 
827 
832 

26  95 
1  7R 

1    g    «-i    tf 

!    S 

;  s  ^ 

• 

•qno 

i  ^ 

:    35 

oopuag  qijH 

90fAJ9g  qSiH 

*j;oAJMOH 

uioAJOfa^ 

1     !  S 

:       :     o) 

;       :       :     c^ 
1       j     g 

*99\xm9ji 

: — 

*fJO)0|l^ 

8       : 

98no^  oaiSag 

.       :       :    £ 
:       j       :    8 

1017  84 
14  30 

'asaadx^ 
Ofmo}{  aaiang 

-• •   - 

•    .... 

'osnadxa 
'u^D  pan  aogo 

— 

■ '-- 

'tuivda^ 
iviauof) 

^     P,       i 

'QOIS 

-ao^xaodij 

S26  50 
1  75 

o        : 

JOJ 

Water  meters.. 

Estimate 

File 

i 

Carbon  oil 

Pails.. 

Steam  fittings. 

Coal 

Nails  etc 

Estimate 

Boiler  repairs. 
Blacksmithing 
Rep>  counters 

Xq 
pajopaan  »llia 

A'B.Schellentrager 

Scott  A;  Downer 

J.  J.  Shonard 

.    B 

■ 
• 

Strong  Cobb  &  Co.... 
W .  P.  Southworth... 

Jno.  Thompson 

M.  Thomas 

Tod  Stambaugh 

UpHon  Walton  «fe  Co 
VanDorn  fence  w'k 
Variety  iron  works.. 

Ward  &  Jackson 

Warner  k  Swaysey. 

rH 

Novembe 

r. 

Report  op  Water  Works  DEPARTMSirr. 


187 


rnox 


X 

US 

as 

o 


U2 

H 
< 

St 

GO 

as 

3  o 


&4 


H 


8   8    S    S   S    S   S 

5  g  ^  s  2  8  - 


8 


NoveflibM' 


188 


Report  of  Water  Works  Department. 


-moj. 


S   i^   £   S   »   SI 

•as      as 


•qpo 


O 

» 

Q  g 

X  ^ 


UVUUUll] 


ttu^K 


otnoH 


•0*0  paw  Augo 


*aou 


-"^^J 


X 


J^s 


*ina 


I>M«Mber. 


Rbpobt  of  Water  Works  Dbpartmbxt. 


189 


^-^ 


TWX 


-mio 


«8  1»!H 


M!AJ«t^ 


I      *J|OAJtt»H 


%noau!Si 


*Minjj»g 


*tJ»|9|| 


•gjtvdMi 


S 


8 


3 


■m»{)  pmi  Mfno 


pUMI»f> 


*IIOtf 


*>vi 


0 


8 


5 


8    8 


i! 


ir 


8 


>; 

« 


R 


8 

2  2  S  a  I  i  ■ 


S 


r? 

%  » 

s 


S    ! 


8 


S 


»pM»p«#H  •Ilia 


i 


a 


-8 

3  C 

e  ^ 


i 


aa    •"    S 


I 


5 


-J    X 


a 

a  M 


ft. 


sr  a 


D«eMib*r. 


190         Report  op  Water  Wores  Departxestt. 


^ 
^ 


5i  5    L 

s=  i 


s 

s 

s 

«c 

s 

^ 

^ 

^ 

g 

S 

5 

S5 

T«»»X 

s 

$ 

2 

"■ 

e 

3S 
9i 

— 

Si 

*~ 

'tW 

• 

= 

: 

7 

•■ 

'_ 

: 

t 
f 

T 

; 

; 

i 

* 

I 

I 

: 

-- 

* 

- 

: 

: 

z 

. 

«:::^^ 

1 

i 

1 

; 

s 

: 

- 

; 

; 

; 

• 

- 

""""^ 

« 

. 

- 

C 

• 

- 

- 

- 

■ 

rn»^-^^n| 

, 

z 

- 

- 

■^ 

I 

- 

; 

- 

; 

— -M 

• 

• 

: 

: 

^ 

^ 

7 

: 

* 

•» 

3^ 

• 

I 

IC 

e_            1 

iqao»j 

- 

5 

. 

■ 

\ 

: 

. 

-" 

-: 

•E 


31   < 


^ 
^ 

*-" 

-«i^c 

T^ 

•xmt  pa%  W4p. 

3^ 

— 

T^"* 

^^^ 

*^ 

C^ 

^^ 

^ 

X 

t_ 

r_^ 

> 

r_ 

•nn!> 

X 

> 

^ 

-Da:r{r  ftJ*,; 

i 

J1.,- 


2  >  i 


«       r 


f     ±      i 


c        « 


J^l 


T^oarno?)    fTlf 


^      > 


<: 

^ 

« 


c 


r 


^        c       ■ 


i  -'  ^ 


<.  -i 


*  •— 


^  I   r  ^   «  ^ 


]»«'W«r..n^- 


Report  of  Water  Works  Departmemt. 


191 


O 


Q 

>  s 

w  '- 

H  as 

CO  U 
OS  H 

fa 


moX 


•qHD 


■1IIUU|^ 


*M|IUJ»J 


•ua^K 


'•Moadx}! 
*a4f)  ptni  ojyi^ 


•uivdaH 


lo^ 


^q 


^   9   8   8   S   £ 

«  -  5  a  s  g 


« 

I 


8 


S 


8 

C4 


n 


^  8 

XT 


a 


s  a 


§  i 


I 

I 


I 


Si 


i  1 


1  I  t  s  §  3 

s   X   £    -^   £   ^ 


I 

a 


i   -f  5  I  I  I  2^   5 
<        ^   tf   £(   ^   s   j 


£ 


T 


I 


S 


Deetnlwr. 


192 


Report  of  Wateb  Wobks  Department. 


RECAPITULATION. 


J 


I 

! 


Pipe  BxttBrion^ 

GcBcrml  RepAin 

OSee  and  GcaenU  Exmuet.. 

Engine  Hobk  Bxpenspf ~. 

EniniM  HoBM  Berlin 

Water  Meten 

FermJc* 

Fainnf>iiiit  ReMrv^ir 

KixxUDAZ.  Ke«erToir 

Hiffb  SenicY  Eiirine 

High  Sen'i<«  Eorine  Hoa$<-  .. 

V*l«'.- 


.ISU77C0 

6JM12 

.      2L8aM 


10,3:2  36 

iiSpMss: 

♦1,7^  OS 


T-.tal. 


<  WWfi  M 


TH'kTY-FIRiT 


ANNUAL  REPORT 


(irTii» 


Water  W  orks  Trustees 


III"  TUB 


CITY  OF  CLEVELAND. 


rou  i>i> 


ri.KVKI.AMi.  n. : 

rr.KHIIXo  i'HIXTIMf  (11111'*%  Y. 


#•' 


Trustees'  Report. 

To  the  Honorable  Cify  Council: 

Gentlemen:  The  thirty-flret  annual  report  of  the  Trus- 
tees of  Water  Works  together  with  the  reports  of  the  officers 
of  the  Board,  are  respectfully  submitted. 

The  report  of  the  Secretary  gives  in  detail  the  business  of 
the  department  for  the  year,  an  important  feature  of  which 
18  the  gain  in  net  receipts  of  823,062  04. 

The  Board  have  ordered  a  reduction  of  10  per  cent.,  be- 
ginning April  1st,  in  meter  rates  to  all  consumers  in  the 
city,  wfiich  reduction  will  amount  in  the  aggregate  to  SK^CMK) 
per  year. 

It  is  the  policy  of  the  Board  to  h>wer  the  rates  for  water 
as  often  as  circumstances  will  (>ermit  and  to  avoid  if  jM>ssi- 
ble  an  increase  in  the  bonded  debt. 

We  desire  to  call  your  attention  to  the  need  of  prompt 
action  in  pushing  the  building  of  another  tunnel.  It  will  be 
seen  by  the  refK)rt  of  the  Suj>erintendent  and  Engineer  that 
the  quantity  of  water  required  at  times  very  nrarly  ap- 
proaches the  limit  of  the  capacity  t^f  the  present  one,  and 
that  by  the  time  a  new  one  can  be  completed  its  full  capa- 
citv  will  have  been  reached. 

The  <iuantity  of  water  that  can  be  drawn  through  the 
proposed  n€>w  tunnel  daily,  is  one  hundn'd  and  ten  million 
gallons.  This  with  the  supply  delivered  by  the  ohl  one. 
would  be  sufficient  for  the  wants  of  a  population  nf  nearly 
one  million. 


r  «*-  lu^  i>i»uuiiiii«a.  lu  iiir  laii^'iiu.  rii>iTi'T^  nirr*.\twt»^ 
III  i.«»m*sa   !»■  iii^fn. 

ti»>"i-il»ir»liil      i^     Itti-^l.    i>L    "IlH:    UIlll»Uir    *JIIl»-^llLl^l-   UlITlllC    ili*M 


ecretary  s    I  v 


p 


opt. 


3  J 


Secretary's  Rport. 


Office  of  the  Secretary  of  Water  Works.  ) 
Cleveland,  Ohio,  Feb'y  8,  1887.      ) 

To  the  Honorable  Board  of  7  rustees  of  Water  Works: 

Gentlemen: — I  have  the   honor  to  respectfully  suhinit 

this,  the  Thirty-first  annual  rei>ort  of  the  financial  condition 

of  this  department  for  the  year  ending  Decenil>er  :JI,  ism». 

UHOSS  RKCKIITS. 


For  Water  mfMurvd 

F)ir  wau*r  from  refrular  MMimiiH'nU  ■ 
•*        "    mitcellaneouft  toiiren 
J4ir  S.(M4  ruoneeUoui  '"  $.1    

For  MTDuni  of  cui»trurtli>n 

|rtp«>  eit4*nslno 

watermctiTv       .... 

**  gf  iM*rBl  repalHk 
••    ••  ^DffiDeliouM*extM*n9(». 
**    "  eoiriii^  b«iuiir  repair*, 
hlirh  MTTliv  i*xp«»nr«* 


»•    •• 


Vmah  In  offlcr  JAo'y  1.  IfM 
..    ..    ,.j,y  xpnymry  j|in*jr  1  itw. 

Tocal.    . . 


f  Hrt.eir:  116 



1W.M0  n 

. 

T.erwi  r»i 

■                  • 

fl.i«  w«  |rt.w.>i  ;« 

* 
1 

^K!»  M 

>    ■   ■   •         • 

^  VM 

w*  -.a 

tu  W 

.11  •« 

!?•  a»     $0,77:  :<> 

l.*i|  « 

:A.Vi«'  Vi     v.rjt  <vii 

Wi.>r.  -.^ 
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PISBURSKMKXTr 


RtturTK^d  wml«-  reni $    1.5T9  2S 

Fr"TUJ«  4  «sop;tlnc  ^YA  {y-^nDtyniom* 3,«1«»  «?    $  .\*^  91 

'^2V^  And  C«1«T»1  rXf^THW*               .    •                        ...       a6(.4«<J  57 

tTt-rjrr»;  wp^irs                                    ..                                     SlW  ?7 

Fnc:D^  l^xaw  f-xju-nmp                     .     .,  •U.17V  :£! 

rr*c:?»  bxawe  :vT«*J!^         ...                                                 ....  Vh  » 

Hart  s«T>oe  «-ir*^iwe, 5,054  95     ^S.sas  > 

r^i^^xvarf.^    lasi.w?  €» 

A  «vxiat  -^  F*ir3>.-*uni  Reserr.^ir .  ST,?*"*  96 

"    lr.*-.JL-      *•                                    ....  'iK^^  9* 

"     :=.■.^^  **'••■;>'  '.■zz'.T.'T  ^  ■:■>*•  IT.*:  -  9* 


Ki:i»(>KT  OK  Watkk  WoiiKs  Dkivxutmknt. 


f» 


From   the  fon»;r,>in*^  statomrnts  <>f  rtM'tMpt**  ami  ili^ilmrsf- 

ni«»nts  is  ohtaiiHui  tlu'  following: 


lt*^*tvt^l  fur  lAttUT  anil  iit'w  (Mnii«H-r|.tn«»      .     . 

l>-»«  tiiiMiint  pdid  f-tr  n'McMfNi  wr^tiT  r^nl  ani  tapplnir- 

Tji-Ui  Jan'r  1.  I***!'..  . 


I*ai<l  f'lr  «t|¥*ratlnff  i>\fHi)M'4i.i'ii*  n-putn*. 
I*nt«l  for  pi*rnmiii>nl  tiiipi<iTt>tni'iit<» 
r«*h  Jun'r  I.  ihhT  


\.V9  yi   i.\\\9\  k:, 


i'ji.:i»  TO    lO'A'ia  r. 


Th«»  n«-t  i*nrriirii;<t  nf  w**.  w^ri* 


«•        •• 


Inrf>'ii»*.» 


$  -W.'.W.!  ••! 


TIm*  ratos  on  \vat<»r  i)i'».isunMl  to  ronsmntTs  in  tlio  ritv 
liavt*  lM»i*n  nMluiNMl  ifii  pi»r  (nmU.  to  taktM»tf»M*t  on  liills  rtun- 
iui:  ilm*  April  1st.  i^s;. 

This  ro(iii(*tion  will  amount  to  tiftt'fii  thousand  <h»lhirs 
p<*r  aniinm.  Taking  this  rtMluction  into  consideration.  1 
wonld  make  th«'  following  «**itimates. 

fini^*  n-o'lpU  for  !*^»»T.  $  V<v<«M»i 


••fwratlntf  ^i|it*n«P9. 


AvBtiaMt*  f<»r  «ithfr  purp<M4»4 


4«»l,iNai  Ik) 

i<\i«al  till 


%ir.,<ii>i  (■! 
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This  amount  subject  to  the  interest  on  the  Water  Works 
K^nds  outstanding,  payable  as  follows: 

MtT  !,-««?: (      ?1,WP«> 

JoTt  "!,!«::  •  ft-V  00 

Sept  1.  ws:. si.<r5»  «» 

Vw.  1.  T^C «,(lill'«» 

j»uv\:«r       t.i«f' » 

Seventv-five  thousand  dollars  of  which  has  been,  Jan- 
uary  l.Mh,  :S>:,  paid  to  the  Cleveland  Sinking  Fund  Com- 
mif^sioners,  a^  prv>vide«i  by  ordinance,  to  be  applied  to  the 
payment  of  the  alni've  amounts,   a^  they  t»ecoroe  due. 

There  should  t»e  in  the  Citv  Trra>urv  Jan.  :,  ZSfT,  say 
Thirty  five  thousand  dollars  t*  pay  the  oj»eraTinc  expense^ 
of  The  department  tor  the  month  of  January.  February  and 
March.  This  will  leave  the  sum  or  f2.*»A.  ♦>;•  ihat  maybe 
ex  trended  for  er.l«'4r^emenTs  during  Tbe  >  ear. 
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l.KIH;Kn  BALANVKS  AT  TLOSK  OF  BITSIXKSS  nKCKMBKR  31.  IRST. 


Fmw  o(  liMlffor. 


Debit 


Face  of  Le<lirer. 


rrrtlt. 


City  TrMsarpr. 
Ini^nMl  ft  diflrfMiDt 

Cootcnirttoo 

rAirmount  Rtprrolr. 

Water  ueciwi 


1,81S  es  Water  rent. 

1  I9.7K7  W  ntT  of  (lereUnd. 

14i>.8ilO  64  B^mtls  uut«taiidinff. 

4.3i:i.4aii  SS  Bonds  redeemed  . . 
8UI.990  «7 

64.733  m 
ft.tm,3Hl  Tl  Toul 


t.fM6^1I0  4A 
99MMn  1)0 


I      A.<m^I  71 


i'i  Kkfokt  of  Watkk  Works  Dhpaktment. 


TUt  B''»NI»Er'  I»F.BT  IX  I'KTAIL. 


Wbf D  dotr.  Amount  RAie  ••!  Int+reM.   adduhI  Int.  Wh«>n  due     Am':»UDt. 


May  J.  ISK  .              $    *itC»AX»  (*»  7  per  oent.            «    dvOiXuVJan.  I.  $  2,»lft>  irt 

M»T  !.  ISHS     2iP.MifO  •>!  7pi*Tcem.  l-l,<>->«  i»l»  Mch-  1.  31/^7?  tV 

iMt.  1.  ISiCi      .  .   .              ^V.ifcVi  (Ki  6  percent.  12.rt>i  lO  May  1.  «.fr*  W 

>ri»;    1,  :?<SC .  bt*\<fif'  'At  C  pert-ent.  av'*"'  <v»JutT  1  2.««««t  «i) 

•*     ••  li»=««  i7r..iiv  ,»'  6  per  cent  16.:.  H)  ■<•  s-px    7.  S'.iO  W 

'•    iiJ",'  .ir  ..>..! .  s '.,■■:►'  ;^»«-r '^-n:          ^./.%    -k'N-'T.  l  x*i ,•■!■•  li) 

•-   :-.'*j    .  :»■.>►■■»  -i  >•:  ^.vl:                    4.'»»- ■»■• 

1  ■:& i.T".".*v' "'  l»N.  :>■' •*'•  '.•'SKi*' ""* 


RKroilT  OF  WaIKK  WoKKS  DKrARlMKNT.  1.3 


Tli«'  constriK'ticn)  ac^coiint  as  sIkiwii  in  11k»  L«Ml^t»r,  is  niadr 
up  of  the  followiniLj^ parts: 

Franklin  n'«^Tv;i.r  iiml  frri'iimU. -i\  Mi-n-     .....  $    Rl.hrhi  i:: 

Kn|(ine  Ihium*  irniuniN,  <  i!il  Ki\«r  ••tr(>«-l.  f*»iir  a(*ri*<i..  Sl.iLVi  i| 
Tw>>  litiiiM-  in  wliirli  arr  fntir  |itini|iin)r  •■ni::ni'«..init  iMiilcpi  mu*l  riMnn  fur 

lw«i  nionr.  |<ri>%  .tlinir  for  h  •ImU  |iiiiiii'iii^' ritjini  ii>  •>[  T<*.<''i>.''^' unl  .  :^*.0.i «'>:*<  7 
I'lir  I  •>int'«>iin<l  tiuiilrx  |itnii|i)nK  ont:ini**,  ti«>il<*r^,  i'(<'.,  ihiily  pnniptti^rii- 

l>A<Mt\  of  i<«,Mt\MM  ^uiicn"  s:**,:^*  ei- 
l^kp  rrili  i^li.tft-.  lunnt*!  fruui  rril*  !••  pinnp  wvW.  I  ni.,  :;,'.t|ort,  lonK.  •'  fi. 

iui-.  in  •liflinrtfr,  4«»/'<'".i'««i  ^;illnn*»lai!\  rji|ij|r.:>  .  510.<«!!i;  l». 
Tli«'  |'i|«»  •> 'trni.  r»n.-.i"iMij:  ••(  :'|  mili-  tiiAiti  i»i|u'.  at'i  inilf-  'li-lnliiil ir.jr 

l.ilM*.    T.»l  1 1  vTJ' mill -:'.♦.•.''.■■.•  ilr.-  h\'lr.tn I*     .  Sjv.ij |»»  iv, 

'..•?••  waier  lui'l^r- •••!  nil  -♦r^«'f  64.7:u  ••:' 

Ihii  iiH'itnl  rvi^Txiiir.  v\<«Ki,iiifli  ^'.il]iiii  r:t|i;u*it,\  .'aM.'A**  •/! 

ll.jCli  -tr%  HT  rf-^  r\M.r,  :•■■.«  •■•.i'«i  n;tlltiii»  raii.tni)  tr<,""i"i  '-i 
llii:ti  "vrx  it*i'i'n»:inr  Imn-**  an*!  i  orni-li  rn}i:ni*«,  piiiii|iin>r  r:ipHrM_\  ••.■■■».i»«t 

•Ia»l\         .   .  -J'!,:-'.'  11 
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Report  op  Water  Works  Department. 


The  following  table  shows  the  receipts  for  water  from  the 
beginning  of  the  works,  also  the  operating  expenses  and  re- 
pairs. The  receipts  less  the  expenses  and  repairs  agrees 
with  the  water  rent  account  as  shown  in  the  Ledger. 


Tears. 

Receipts  for 
Water. 

RuDDtofr  Ex- 
penses. 

Repairs. 

ReceipULess 
Exposes  A  RepYs 

1856  to  1888 

284.218  21 

108,592  75 

20.862  60 

105,«7  86 

1867 

61.862  45 

14.246  06 

8.685  79 

SS,930  60 

1868 

57,297  08 

17«804  82 

S.a'Vi  43 

88.840  23 

1869 

62,869  72 

18,880  18 

8,299  56 

40,690  OS 

1870 

TO,411   18 

19,725  24 

9.^8  99 

40,861  95 

1871 

80,437  44 

24.882  16 

10.155  33 

45,949  95 

1878 

90,248  96 

26.661  66 

6,053  49 

66,838  82 

1873 

106,431  00 

38.218  80 

3,673  07 

66.589  63 

1874 

116,433  08 

48,951  79 

9.515  99 

57,965  30 

i8rr. 

114,fi02  13 

57,830  17 

11,566  26 

45.2«>:.  70 

1876 

140,935  87 

51,481  r)9 

\b,9M  86 

73.487  42 

1877 

15,».7^)4  68 

N),571  46 

20.H73  36 

81,549  86 

1878 

1»^\105  70 

47,183  44 

«.4.\3  91 

90,488  35 

1879 

lS-2.173  :« 

44.r,16  59 

11,182  61 

186,374  13 

18Si) 

ei>2,371   92 

47.618  76 

8,206  13        ' 

146,463  03 

1881 

'^Xl/JUl  71 

56.430  19 

8,586  07 

168,965  45 

188-2 

24*<.87H  06 

57,857  47 

7.835  56 

183,18»5  03 

1883 

274/.  14   lo 

(51,f.l7  58 

11,593  24 

201,403  33 

1SS4 

j.w.S'a;  go 

6*>.196  11 

ft.470  48 

220,725  71 

1885 

317.f.61  i>6 

6:>.150  73 

55,498  35 

197,011  98 

1886 

353,l'.«l   85 

77,.\sv.»  32 

8,"34  44 

267,575  W 

Totul     

$3,Mi»,980  (W 

l.«^M,3<i)    11 

•.•^i».-J8'">  58 

2.286.310  45 
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The  following  stnt«*nient  shows  in  detail  the  receipts  for 
the  vear  from  other  sources  than  that  of  water. 


Jan.    Atnenmn  Luhnratinir  Oil  (  o.,ftir  |ii|Mt  laiil  an<l  t*oiin«M*tioD.  $41il  M 

riovi*lan(l  llanlwiire  Co.,  for  Iwu  in.  ronntH'tiiin;*  in  I«ake  >M.  17  44 

Oiy  «»r  <*lev<»lAn<l.  for  piiM*  at  Kiiitrslitirv  lirl<lKi* S4  00 

E.  Mrriir,  frtriiM  rt'in«»iit  piiw IT  •*» 

J.  R.Smiili,  f«ir  t'lilargin^  t«roroiiii(M*tiitni»  Mfmlow  i«(rtM*t.  M  40 


Keh.    >mllh  A  C<>nnor«i.  valvi'-lHix  aim!  i)i|io..  ..   .. 

<  ath.iihl  lul  hnrn^N  

Th<>rMlorr  Kiintz,  ^nlnrfcitiK  fin*  rminot'liitn     

t'liion  KollinfC  Mill!*,  ftiiir  in.  ninnt'ction  nt  mill*. . 


.%  Al 

SI 

no 

72 

sr: 

172 

02 

M 

Id 

211  W 

:?» M 

KT 

M 

f     4fn  » 


Mar.    Th>tina«  rar1«*r.  firvatnr  riionecthin 

n«Ti*lan4l  l*M|M*r  <  o.,  ninnection  in  ForeM  ulnHit 
O.  <•    Kinpr,  rnnnrrtiiin  to   Il4*n('«|ict  Mi»rk   .. 
BrtH*k(><hl  <  o  .  three  in.  ronnortion  in  Ite^teirer 


%l»r      A.  IIu((hr«.  fi»ur  in   elevator  rtionertion T\  *M 

\.  r.  A  II    Htrater,«inlarirtn|(  con  Bert  ion  of  K<h>I  A  Mrllnde.       32  7\* 


Ma|i .     .\    l».  Wa«le,  rentof  limi**  Ilijtli  S«-r\  n-e  IleM»r%««ir 
National  ICeflnlntc  C«>  ,  ronnrrtiMii  in  llro-cnwr 
M.<f«>r»urli.  V)oli|  uater  lime  l»arr«'N    . 
Howell  TiMiK  o..  llirei'  in    i-oi>mM'iion  in  l.lm 
0«T#lanil  Itulilier  WiirWs  >»t\*'  ini-t«-r  •■••iiiili'r 


•J4» 

:i) 

1  U  i>l 

.1  ft» 

•*4 

10 

.1 

•■> 

"1  :-» 


454  VO 


:i«\  ft4 


)E^••*  41 


!• 


KKt'<»K7    or  TVaTEK  WoKKs  I»ET  AK-TMEyT 


n    I»--»T-    ii-**  ...     imrri-i-  


■  3:; 
*  ft 

:••   ••■ 


-   *s 


M     it" 


V.   Wt   Ji    :.»-■;»•■   :7    ^I—ti:-  ^vf 


*      A      •fcf-'.v.  -T'        ■   ■-  >»»":    i»»    T'    •»TII»**"""' 


^■^  •»«'.■       1» 


:f      c.    '■■;:*' :t     r»Enf»"T-»-   :: 


—      ifiir  ^ 


l.a*r  >j-^r>.    ?■..;.:  ?-     Trr»»T   ::.    r ■*:.»»<•"; t-.i 

—     •,     -—   '^^  n^  ■•■»      Y*.-,-i». 


(k 


T-. 


••X  l*!^ 


T    -• 


4      iL 


4«*   -r 


\  .  %: 


«c«   -a 
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Not.    A.G.  Col  well.  (*onncct  ion  in  Ontario    Ot  00 

M.  Halle,  two  nmnrrtion*  •^hrrilT 154  46 

John  J.  Gravm,  rt'pairing  pipe 10  00 

C'levtliind  llurinl  rn<«<i  Co  ,  rtianKing  fire  plQK    10  88 

*•              •'             ••            onUricinfCconiiertion 14  » 

two  in.  Are  ronnortion 10  W 

R.  I»<ity.4>«l&|iouit<l-iif  <«rriip tt  HP 


a«*  *«i 


l>rr      (tetrfTC  Miith.  for  enrth  fn>m  pipe  trench 18  00 

Ueorite  H.  i»«ino,  twelve  ilnyn' UlK»r  18  00 

J    J.  Flirk.  n7  1oal|^of-lone »» 

l^ke  Shore  Konmlry,  ronnection  on  I«ake  fttreet 4&  80 

A.*'     Aiken,  rent  of  house,  Xormnn 80  00 

Heveland  Hani wnre  Co..  Are  connection                   15101 

«»    Macomlier,  l(«>olf I  rement  hamuli* 8  0(» 

(*h««    I.e<1erer  A  >^on.  four  in    connccti<»n  in  Ontario H8  W 

A •••♦•rirtn  Wire  <'.»,.   four  in.  nmiieetion  in  l.nke 819  S5 

t'le*elnn«l  rnfier  To.,  lire  iMinnertiiin  in  Bma*lway  810  00 

'^inrnlanl  Oil  To  .  «in««  I WM  in    w«ter  meter 58  .'iS 

ilerjjr  Tiro-  .  'our  in.  fonnectiMn  !•»  plfH?  in   \ViMiill«ni|  ^»  II 

K\rel»ior  Oil  \V..rl»*   rmir  in    •  .»iin«v!ion  in    \tlanfir  **t  W  !.'» 


t«4  (ti> 


Total  ..     .  S    A.rr«  li» 


A  new  assessment  of  the  premises  supplied  with  lake 
water  was  cominenred  last  May.  Two  men  are  enga^t^d  J*t 
that  work,  they  find  houses  that  have  bet*n  enlar^tjed. 
houses  that  were  built  on  rear  of  lots,  haths  and  water  clos- 
ets that  have  h»*en  put  in  tliat  plumbers  have  faihMl  to  re- 
port in  a  ;;re:it  many  instanct»s.  They  have  foun<l  also  a 
fj^reat  tleal  of  poor  plumbing,  which  has  be»»n  inspecttMl  by 
thf»  plumber  employe*!  by  the  department,  whose  duty  it  is 
to  see  that  defects  are  n»mtMiie<l.  The  result  of  tht»  work  is 
hi;;hly  satisfact<»iy;  about  oiu»-thir<l  of  the  city  has  been  re- 
Hurveved.   As  ordered  bv  vou  last  Mav,  anv  person  makini; 

ft  •        •  ft  »        s  "^ 

iipplicution,  claiming  to  be  a  plumlK^r.  on  filin^^  the   usual 
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bond  approved  by  the  Honorable  City  Solicitor,  has  been 
granted  permits  to  do  plumbing  work. 

An  examining  board  consisting  of  the  Health  OflScer.  En- 
gineer of  the  Water  Works  and  City  Engineer,  had  been 
appointed,  to  whom  these  applications  were  to  be  referred. 
This  committee  never  has  held  a  meeting,  consequently,  no 
examination  of  the  applicants  has  been  made. 

I  would  respectfully  call  your  attention  to  this  question 
with  the  suggestion  that  prior  to  the  annual  renewal  of 
plumbers*  licenses  in  May.  steps  be  taken  to  put  the  matter 
upon  a  better  foundation. 

All  of  which  is  respectfully  submitted. 

WILLIAM  A.  MADISOX,  Secy. 
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Report  of  Superintendent. 


REPORT  OF 

Superintendent  and  Engineer. 


To  the  Board  of  Trustees  of  Water  Works: — 

Oentklmen:— Herewith  is  presented  the  Thirty-first  An- 
nual Report  of  the  Superintendent  and  Engineer  of  Water 
Works. 

LAKE  CRIB. 

Since  the  rebuilding  of  the  superstructure  of  this  import- 
ant part  of  the  water  supply  system  no  repairs  have  l>een 
necessary.  During  stormy,  weather  it  was  found  that  wa- 
ter was  forced  into  the  dwelling  rooms  at  the  junction  of 
the  upright  with  the  horizontal  timbers,  the  floors  in  the 
rooms  were  raised  and  the  annoyance  to  the  keeper  and  his 
family  abated. 

The  Fresnal  light  of  the  sixth  order,  removed  when  the 
crib  was  damaged  in  1878,  has  been  replaced. 

An  attempt  was  made  during  the  summer  to  open  the 
middle  inlet  from  the  outer  wall  to  the  shaft  wall,  but 
it  was  found  to  be  so  much  under  the  clav  in  the  wall  that, 
for  the  time,  the  w*ork  was  abantl<»iuHi,  it  was  also  found 
thai  to  do  the  work  at  a  reasonable  cost  a  scoopdredge  and 
hoisting  machinery  would  l>e  neccessary. 

An  upright  boiler  of  about  eight  horse  power  has  been 
placed  in  tower  room  over  the  shaft,  fitted  with  pipe  for 
conveying  steam  to  the  inlet  and  shaft  in  case  either  of  them 
lierome  obstructed  with  ice. 
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TUNNEL. 

There  has  been  no  interruption  to  the  flow  of  the  wat^r 
through  the  tunnel  since  my  last  annual  report,  and  it  is  not 
l>elieved  that  tlie  water  supply  can  becut  off  ag^in  from  the 
same  cause,  with  the  provision  now  on  the  crib  for  remov- 
ing: icf\  At  no  time  since  the  beginning:  of  cold  weather  has 
there  been  less  than  tliirty  hours  supply  of  water  stored  in 
th^-  Fairmount  reservoir.  With  that  quantity  of  water  in  the 
reservoir  and  the  means  at  hand  for  quickly  removing  ice 
frnin  th»^  inlt*t.  the  danger  of  another  water  famine,  from 
that  cause,  is  verv  remote. 

During  th»-  summer  an  examination  of  the  inlet  of  the  old 
a<|uefluct  was  made  and  it  was  found  that,  since  the  build- 
injifnfthe  break  water,  th*^  shore  line  has  been  extended 
outward,  by  sand  deposits,  until  the  inlet  is  now  just  at  the 
w;jTer  line.  Tlie  Waverlv  avenue  main  sewer,  that  takes 
'he  drainiji^e  of  all  the  northern  and  western  portion  of  the 
\vh<»  >i.]«-  li;iv  its  outlet  directlv  at  this  inlet,  and 
\v.  r.rrhi*  .••»  11  lie  o^.taiiu-l  W'-nl  !  l»o  of  the  foulest  and 
■  i**f  .-»-  i»r.;  .linj  liariirTfi :  for  that  na-on.  an<i  l»v  the  ad- 
•f  :I.  '  iiijlli  «'fMre  nothin^'  was  done  to  open  the 
a'jueduct. 

BriLDLXGS. 

X«»  repaiiN  Iriv.-  lieen  neCt^ssary  to  either  of  the  buildings. 

W]i«/n  tIh^  ii"W  enLrines  are  ]>laeed  in  the  north  building 
it  ^vill  1m*  iu-''t->^ary  to  fit  u])  tht»  ro^m  to  correspond,  as 
near  as  may  be.  with  the  finish  of  tlie  engines.  At  the  same 
time.  I  wi.uM  a«lvise  that  new  «lo.»rs.  windows  and  frames 
If  j'lai*»'<l  in  the  main  en^rine  r'»-»ni.  an«l  that  the  whole  of 
tli-'  eng"ine  huildinir  be  paintt  tl. 

MArHlNKRV   ANn  H^aLKRS. 

Fn»!n  tii«*  rip  ri  .f  Mi.  1^  'v.  .hi'  f  eni;inrer  of  the  punip- 
in:r  vv*»rk>.  it  will  )»'■  *--■<  n  taai  .i\\   the  i  ntrinrs  and  boilers 
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are  in  good  working  order,  but  that  No.  I  Worthington  en- 
gine, which  has  been  in  almost  constant  service  since  187<>, 
and  is  now  pumping  against  a  maximum  pressure  eighteen 
pounds  per  square  inch  greater  than  it  was  built  for,  will 
need  two  new  high  pressure  cylinders  as  soon  as  the  new 
engines  are  ready  for  service.  This  engine  was  broken  in 
1883  and  was  repaired  temporarily,  and  has  been  in  service 
to  this  time  without  showing  signs  of  further  weakness,  al- 
though a  feeling  of  insecurity  must  exist  until  the  frac- 
tured parts  are  renewed. 

I  concur  in  the  recommendation  of  Mr.  Doty  regarding 
the  removal  of  the  Henderson  engines  and  replacing  them 
with  others  of  better  design  and  greater  economy  in  the  use 
of  steam . 

It  is  expected  that  one  of  the  Knowles*  engines  will  be 
ready  for  service  some  time  in  July  next. 

FRANKLIN  STREET  RESERVOIR. 

This  reservoir  remains  in  the  same  condition  as  at  the 
date  of  my  last  reiK)rt,  it  has  been  kept  full  of  water 
Ihoughout  the  year  but  has  not  been  used. 

It  would  seem  advisable,  now,  that  it  is  no  longer  of  any 
use  as  a  storage  place  for  water,  that  some  disposition 
should  be  made  of  it  that  will  relieve  this  department  of 
the  expense  of  its  care.  It  is  now  used  as  a  storage  place 
for  pipe  and  scrap  iron.  No  repairs  have  been  made  upon 
it,  but  to  protect  it  from  injury,  it  has  been  necessary  to 
keep  a  watchman,  at  an  expense  that  might  be  saved  if  it 
could  be  di.-^posed  of.  As  a  storage  place  for  materials  it  is 
a  great  convenience,  but  a  lot  of  small  value  would  answer 
the  same  purpose. 

FAIRMOUNT  RESERVOIR. 

Water  has  been  kept  in  this  reservoir  continuously  since 
the  first  of  DecembcT,  1885,  with  the  exception  of  two  days 
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in  January  last  when  the  tunnel  iniet  was  stopped  with  ioe. 
The  south  basin  has  been  filled  from  a  depth  of  16  ft.  to  the 
over-flow  line  durini^  all  the  latter  part  of  the  year.  The 
contractors  have  not  yet  completed  the  repairs  in  the  north 
basin,  they  have  found  and  repaired  the  larger  leaks,  but 
on  account  of  snow  and  ice  have  not  restored  the  pave- 
ments The  worst  leaks,  and  the  ones  that  would  seem  to 
be  the  li^ast  excusable^  were  holes  made  bv  stakes,  used  bv 
the  pavers  to  hold  to  their  lines,  the  others  were  caused  by 
layers  or  pockets  of  sand  or  ballast  int-ervening:  between 
the  lavei^  of  clav. 

The  leaks  were  difficult  to  find,  but  when  found,  easily 
and  quickly  repaired.  The  iron  fencing:  and  railing  is 
Completed  wiih  the  exception  of  a  few  sections  of  the  band- 
rail  on  the  fr»^»nt  stAirs. 

1  woiild  a^ain  advise  the  fiag^ng  of  the  side  walks  in 
frrni*  of  rht'  re?er\'oiT  and  t*ngine  house  on  Woodland  HiDs 
avcTiiif- 

T*  7^  "r*!"s;'^r' "'.'  i.ft>  "!»"T*r.  rirjr-r,  *•■  f.  6r-i»:!.  •»:  from  rwel^e  to 
•-:.^'' irv-r  :"-••;.:  :!!•  v^-»:  "T^hf  >t-::it ^iivp-  ■•::in  emriaiik- 
Tn>  '  r-s   f?^  tpjm  "■  ■"';••.  .1.  H  v    ia---  iiiiT-r.r*    "vP'r:.  "uad  caused 

::•*    T.h-^t'Tr-.  ]   '       V   T..;-. -i-^     :■      bt    TIj-.-V'T     ■  .ir   ••:'    llDf.  aud  dUT- 

i]>^  M'r  >,iTv.n""  '  :!•♦  k?^-t^*-'  uv.*.  TV-  .;«iiii>-'^  wt^rt- Bt  time? 
:  ":.j.';>^-«.  '■  "•  ■;.  -^w  Tl""*^t  T>.:i"*'*-  iiV'.  r^-i' ciii^  the  pave- 
ii"-T  ■  •■  *:t-'  'I    "'r  <ftu\'   \-- .1    i  rjiiiin^  i.a>   itt^fr-  bui'it 

:.     '^^  ;Vi*     ';.■•:  t^i.^^M     ■•  :hr  ^■;---    "^-aiK  mt.  ih*- f'«ur  sides 
*;.-   7.  .>-:-  !.^'••    !i-:   ^-     *  ■-  .    *-•.    ♦•   •  .*.    :i>r   inner  Jiue  of 
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•    :>«■ 
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objected  on  the  fjfround  that  it  would  not  be  safe  to  do  it  in 
8o  Bhort  a  time,  but  the  committee  asRuming:  all  responsibil- 
ity for  any  damage,  I  ol)eyed  their  instructions  and  had 
the  gate  in  the  20  inch  waste  pipe  and  one  in  a  VZ  inch  pipe 
connecting  with  Fairmount  reservoir  opened  at  2  o'oclock 
P.  M.  of  the  same  day;  at  this  time  the  depth  of  water  was 
al>out  18  feet.  Bv  3  o'clock  p.  m.  on  the  9th  the  water  had 
fallen  to  8  feet  and  a  personal  examination  of  the  banks 
and  pavements  showed  them  to  be  in  good  condition  with 
no  signs  of  disturbance.  At  10  o'clock,  the  same  evening, 
Mr.  Wade  the  keeper  again  visiteil  the  top  of  the  banks  and 
found  them  still  in  a  sound  condition,  with  the  pavement 
undisturbed.  At  5  o'clock  on  the  morning  of  the  10th,  Mr. 
Wade  went  to  the  t^p  of  the  banks  and  found  that  the  wa- 
ter had  fallen  to  5  feet  and  that  the  pavement  on  the  south 
and  east  slopes  had  commenced  to  slide,  under  the  heavy 
load  of  ice  that  lay  on  the  slopes,  and  that  for  a  distance  of 
about  200  feet  on  each  of 'these  sides  the  stone  was  badlv  out 
of  place.  By  10  o'clock  the  same  day  a  part  of  the  stone  near 
the  center  of  the  north  bank  had  commenced  to  move.  The 
water  gates  were  then  closed  and  after  an  examination  by 
the  committee  the  pumps  were  started  and  the  basin  filled 
to  a  depth  of  8  feet,  at  about  which  depth  it  has  been  kept 
since  the  unfortunate  occurrence.  The  committee  reported* 
in  substance,  that  while  a  few  of  the  stone  were  broken  and 
should  not  have  been  used,  the  pavement  as  a  whole  was 
suitable  for  the  puriHise  for  which  it  was  laid.  No  further 
movement  of  the  hanks  or  pavement  has  taken  place  up  to 
this  date.  Nothing  can  be  done  towards  restoring  the  pave- 
ment until  the  frost  is  all  out.  To  replace  the  pavement 
would  probably  cost  not  far  from  $2,<mm),  but  I  would  advise 
that  the  pavement  and  ballast  l>e  all  removed  and  the  clay 
repuddled  to  a  <lepth  of  not  less  than  two  ftH»t,  the  estimat- 
ed cost  of  this  work  is  $7.<mh\  It  will  not  be  necessary  to 
deprive  any  part  of  the  city  of  its  water  supply  while  the 
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work  is  being  done  as  has  been  falsely  and  maliciously 
stated. 

MAIN    PIPE. 

During  the  year  3,793  feet  30  inch  main  pipe  was  laid  in 
Burton  street,  from  Lorain  street  south  to  Clark  avenue, 
and  10  feet  of  20  inch  was  laid  in  Doan  at  Quincy  street. 

I  would  again  recommend  the  extension  of  the  30  inch 
main  in  Clark  avenue,  from  Burton  street  easterly  to  Jen- 
nings avenue  a  distance  of  6000  feet.  I  would  also  recom- 
mend that  a  20  inch  main  be  laid  in  Doan  street,  from  Quin- 
cy street  north  to  Euclid  avenue,  as  a  feeder  for  the  pipes 
in  the  eastern  extremity  of  the  city;  the  length  would  be 

about  3,650  feet.    Plans  and  specifications  have  been   pre- 
pared for  a  36  inch  wrought  iron  pipe,  to  be  laid  across  the 

river  at  Ohio  street,   and  proposals  for  the  work  may  be 

called  for  at  any  time. 

DISTRIBUTING  PIPE. 

The  length  of  distributing  pipe  laid  during  the  year  was 
15  miles;  5,274  feet;  of  this  quantity  13  miles,  4,369  feet  was 
laid  in  the  low  service  district,  and  2  miles,  905  feet  in  the 
high  service:  3  miles,  925  feet  of  pipe  was  lowered. 

The  total  length  of  pipe  of  all  sizes  in  use  at  this  date  is 
as  follows: 

Main  pipe  in  low  service  Jiygtom  IS   miles  4032  feet. 

high      ••  •'        6     *•      2170     *• 

^iatribuling  pipe  in  low  bcrviro  ?yi*tein 199     '*        730     ** 

"     "high        •'  ••      6     "      4083     '* 

Total 2aimile*5feet 

STOP  GATES. 

The  number  of  stop  gates  set  in  pipe  lines  and  fire  hy- 
drant branches  during  the  past  year  was  445,  of  this  num- 
ber 45  were  set  to  take  the  place  of  others  removed  for  re- 
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pairs,  or  where  pipe  was  relaid,  making  the  number  added 
400.  The  total  number  now  in  use  is  4,447  of  these  140  are 
in  main  pipe  lines  above  12  inches  in  diameter. 

FIRE  HYDRANTS. 

Tlie  total  number  of  Are  hydrants  now  in  use  is  2,202,  of 
these  217  were  added  during  the  past  year.  The  number  in 
the  low  service  dist.  is  2,111,  and  in  high  service  dist.  91. 

SERVICE  PIPE. 

The  increase  in  the  number  of  service  connections  in  use 
over  the  year  1885  was  1,984. 

CONNECTIONS. 
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WATER  METERS. 

During  the  year  180  meters  and  10  hrdraulic  elevators 
with  registers  were  added,  making  the  total  number  of  de- 
vices for  measuring  water  1.365  as  follows:  Meters  1.27S el- 
evators 82,  water  motors  5. 

MFTERS  IX  rSE  DECEMBER  31«t.  !??«. 


of  Meccn.  ^  In.  1  In.    S  In.  S  In.   S  In.    4  In.      Total 
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There  was  mea>ured  bv  waiter  meters,  hvdraulic  elevator 

repsters.  and  water  motors  1.4:*5.o:o.i41  gallons  of  water. 

equal  to   4.«»v*'i.:;'».   gallons  per   day.    luring  an  increase   of 

:'»■■..'. uS  gallon- i»er  day,  and  •2f»;..o'JV.'.^:i   for  the  year  over 

1 SS.-) . 

DISTRIBUTION. 

The  total  quantity  of  water  pum]«ed  as  repi^ered  by  the 
•  iifTerent  ^^ngines  durinc  the  yt-ar  wa>  7.:'J>  »"'73,3»'»5  gallons. 
an  increase  of  .^^^^:^"^:::^  v'vor  the  ]ir-vi..us  year. 

The  average  daily  >'.i].]«:y  wa-  :;'.'.-  .»':i  gallons.  The 
rate  of  increase  w^<  >  >-l"  yor  err.}.  Tlie  «"'»st  of  pumping 
each  million  gallons.  ^^-'I'e.t  hi-h.  :iT  the  main  pumping 
station,  was  ?::v:»<'.  or  :•'■  ct]^.i>  ]^^->  th:in  fi-r  the  year  1SS5. 
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WASTE  OF  WATER. 

Your  attention  is  called  to  an  abuse  in  the  use  of  water 
that,  if  not  corrected,  will  in  time  cause  a  serious  loss  in  rev- 
enue  to  the  city.    I  allude  to  the  practice  of  placing  yard 
hydrants  over  slop  sinks  connecting  with  sewers  that  pass 
through  privy  vaults;  hundreds  of  these  are  being  put  in 
each  year  and  the  rates  for  water-closets  thus  avoided. 
The  common  practice  is  to  allow  the  water  to  run  continu- 
ously under  a  mistaken  notion  that  any  person  having  paid 
water  rent  may  allow  his  fixtures  to  discharge  all  the  water 
that  can  pass  through  them  during  the  year.     As  these  de- 
vices are  not  attached  directly  to  the  water  pipes  there  is 
no  charge  for  them,  and  the  loss  in  revenue  is  already  very 
great,  millons  of  gallons  being  taken  every  year  for  which 
the  citj'  receives  no  pay.    I  would  therefore  suggest. that, 
some  rule  be  adopted  by  which  reasonable  revenue  may 
be  derived  for  the  water  thus  used. 

ESTIMATED  EXPENDITURES. 

The  anticipated  expenditures  for  the  year  may  be  approx- 
imately stated  as  follows: 

Two  dftt>«o  ailllioD  KalliiDtf  punpingeiiKiaetf $  TV.OUO 

Prc|iarinir  founilatioDi  for  sfiine HjCOH 

*^aftiMn  anil  illtfcharKr  pilwi*  for  vani« S^om 

>i  X  iMiilerA  «et  h»  $  8.318? « »J000 

6.4ah>  feetofluincliiualDplp«*i#|7 41,0«iO 

Fairiiiiiuiit  Kt>iH.'rToir  fliiAl  payment 9,(Mi 

K^ pAirl tiff  lliKh  Service   Itrti^rToir 7^000 

Op<*ralinKf\|>«n!««flanUorillDaryni*pairi*    W.iO) 

l*ip«*  e\UfnMiouf«irili»tributlon IJii  00 


'^•**»'        ••  ••     $8n.0im 

C»«li  in  Tr«a«ury  and  e«tliuate<l  inroiui*        4t8,(«n 

**•*"«*• sn,iw 

Any  work  that  may  be  done  on  the  new  tunnel  must  be 
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paid  for  from  the  proceeds  of  th^  sale  of  Vionds. 

I  submit  herewith  a  special  report  upon  the  enlariTement 
and  extension  of  different  parts  of  the  works,  as  directed  by 
a  resolution  adopted  by  your  Board  in  July  last. 
Respectfully  submitted, 

JOHN  WHITELAW.  Supt.  d:  Engineer. 
Clevei^nd,  Jan.  28,  1SS7. 


To  the  Board  of  Trustees  of  the  Water  Works: 

Gextlemex:— The  resolution  of  your  Board,  adopted  July 
I7ih  last,  directing  me  to  present  to  you,  as  soon  as  practi- 
cable an  estimate  of  the  probable  cost  of  the  following  addi* 
tions  to  the  Water  works  system,  to  wit:  A  tunnel  from 
the  lake  crib  to  pumping  houses,  with  connections  to  pump 
wells,  a  pumping  engine  of  sufficient  pumping  capacity  and 
a  line  or  lines  of  main  pipe  from  the  pumping  houses,  by 
the  most  available  routes  to  the  localities  to  be  benefited  by 
siioh  improvement.  Also  that  I  l>e  requested  to  state  in 
such  report,  my  opinion  as  to  the  necessity  for  an  imme- 
diate l>e*rinninir  of  such  work,  has  l>een  duly  considered 
an»i  such  general  plans  have  been  made  as  will  enable  me 
To  rrep;^re  an  approximate  estimate  of  the  cost  of  the  work 
contemplated.  The  tiinnt*!  propi»Sfd  under  this  resolution 
w.^Uid  be  circular,  seven  feet  bv  seven  feet  two  inches  in 
dianieier.  and  ^v.^uM  run  in  a  straiirht  line  from  a  shaft 
placed  in  one  of  the  compartments  in  the  easterly  side  of 
tV.e  -ake  cr:i\  to  a  workinc  shaft  near  the  south  west  comer 
'^f  :he  ri'>rth  puni;Mnir  liousv.  a  distance  of  alK>ut  eight 
:h  usar.  :  eiclu  hundnvi  fee:.  f~  ^m  :V;is  <haft  a  branch  tun- 
ne'  wouM  Iv  buil:  acr^^ss  tlie  frou:  of  the  north  pumping 
house  ;o:  with  vump  wer.s  reaching  t'~^  the  surface  from 
which  to  take  the  watt  r  f  r  tl.r  tw,-  tifteen  million  gallon 
I  u!r;v:r.ir  e^iZines.  :>'  Vr^  y^  a  :  *r.  the  ::':'rth  building,  this  to 
*»ra!'.,'h.  \v.^;il  i  teruriratc  :r  a  >:  aft  from  which  future  exten- 
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sion  may  be  made  to  the  eastward.  From  the  working; 
shaft  another  branch  tunnel  would  extend  southerly,  also 
termuiatinf^  in  a  shaft  to  a  point  opposite  the  southerly  end 
of  the  present  aqueduct;  at  this  shaft  connection  would  he 
made  with  the  aque<luct  leading  to  the  pump  wells  in  the 
south  building,  and  thereby  with  the  present  tunnel. 

To  hasten  the  work  of  building  the  tunnel,  it  is  proposed 
to  sink  another  working  shaft  on  the  lake  shore,  from  w^hich 
work  may  be  c-arried  on  in  two  directions  at  the  same  time. 
Such  a  tunnel  would,  with  a  head  of  thirteen  and  a-half 
feet,  or  with  the  foot  valves  in  the  suction  pipes  of  the 
pumps  submerged  thirteen  and  a-half  feet  below  the  sur- 
face level  of  the  lake,  deliver  one  hundred  and  twenty-nine 
million  gallons  in  twenty-four  hours.  Making  due  allow- 
ance for  the  ordinary  fluctuations  of  the  surface  of  the  wa- 
ter in  the  lake,  and  the  interruption  to  the  flow  by  the  an- 
gles at  the  shaft  and  the  unevenness  of  brick  surfaces  the 
minimum  delivery  may  be  placed  at  one  hundred  and  ten 
millions.  The  combined  capacity  of  the  old  and  new  tun- 
nels would  then  be  one  hundred  and  flfty  million  gallons  in 
twenty-four  hours,  or  one  hundred  and  fifty  gallons]  per 
capita  per  day  for  a  population  of  one  million. 

While  it  is  probable  that  the  clay  forming  the  l>ottom  of 
the  lake  in  front  of  the  citv,  is  of  a  nearlv  uniform  charac- 
ter,  it  is  possible  that  it  may  differ  from  that  in  ivhich  the 
present  tunnel  is  built  to  an  extent  to  niaki*  the  work  diflicult 
if  not  hazardous  on  any  particular  line  that  may  be  chosen, 
and  that  all  uncertainty  may  be  removed  so  far  as  tests  of 
the  clay  can  do  so,  borings  should  l»e  made  at  distances  not 
over  five  hundred  feet  apart  along  the  line. 

It  has  been  suggested,  by  persons  evidently  not  familiar 
with  the  lake  an<l  its  currents,  that  the  nt^xt  tunnel  should 
b9  built  opposite  the  easten  part  of  the  city  and  that  new 
pumping  works  should  be  built  at  or  near  Willt^on  avenue. 
In  answer  to  such  suggestion  it  may    be  said:      First,  that 
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the  natural  current  of  the  lake  is  to  the  eastward  and  the 
water  from  the  river  joining  that  in  the  lake  flows  in  the 
same  direction  and  is  diffused  through  the  lake  water  for  a 
distance  of  several  miles  from  shore.  Second,  that  the  lake 
to  the  eastward  is  naturally  the  dumping  place  for  the 
garbage,  night  soil  and  filthy  mass  of  decaying  organic 
matter  annually  dredged  from  the  bottom  of  the  river. 
Third,  all  of  the  sewers  on  the  east  side  not  discharging  into 
the  river  have  their  outlets  in  the  lake  at  different  points 
from  the  mouth  of  the  river  eastward  to  Willson  avenue. 
Another  class  of  persons  assert  that  the  proper  place  to  take 
the  water  from  is  opposite  West  Cleveland.  To  that  plan  the 
objection  is  offered  that  the  bottom  of  the  lake,  only  a 
short  distance  west  of  the  present  tunnel  is  shale  rock,  full 
of  fissures  and  water  and  gas  bearing  seams,  and  therefore 
impossible  to  drive  a  tunnel  in,  except  at  great  cost  and 
constant  danger  to  the  lives  of  workmen.  All  the  difficul- 
ties encountered  in  building  the  present  tunnels  were  due  to 
its  nearness  to  the  rock  beneath  it. 

The  discharge  from  Rocky  river,  carrying  with  it  water 
from  the  Cuyahoga  passing  to  the  west  in  the  shore  eddy, 
flows  north  of  the  crib  at  distance  varying  from  half  a  mile 
to  one  and  a-half  miles.  To  avoid  this  it  would  benecessarv 
to  place  the  inlet  at  least  three  miles  from  shore  and,  even 
at  that  distance  clear  water  would  not  at  all  times  be  fur- 
nished. The  present  pumping  capacity  af  the  Water 
Works  is  40  million  gallons  in  '24  hours,  divided  as  follows, 
namely:  two  pumping  engines  of  10  million  gallons  capacity 
each  in  the  south  building,  and  two  of  the  same  capacity 
each  in  th.^  north  building.  In  the  latter  building,  the  room 
in  which  the  Cornish  engines  formerly  stood.  is43x52  ft.  and 
can  accomodate  two  pumping  engines  of  15  million  gal- 
lons daily  capacity  each,  while  the  vacant  space  in  the  boil- 
er room  will  contain  six  large  boiler,  these  with  the  six  now 
in  the  building  wouUl  furnish  steam  for  the  four  engines,  in- 
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eluding  the  two  new  ones,  having  a  combined  daily  capacity 
of  50  million  gallons.  The  contract  for  the  pumping  en- 
gines having  been  let,  the  reasons  for  advising  the  pur- 
chase of  two  at  the  same  time  may  be  briefly  stated  as  fol- 
low8»  namely:  First,  because  the  rate  of  annual  increase  in 
the  consumption  of  water,  prior  to  1886  and  before  the  in- 
troduction of  lake  water  into  the  high  service  district,  aver- 
aged for  a  term  of  years,  about  13  per  cent.,  which  rate  will 
be  materially  increased  since  water  can  now  be  furnished 
to  all  elevations  in  the  city.  The  average  daily  consum- 
ption for  the  year  1K85  was  about  18  million  gallons,  and  if 
14  per  cent,  be  assumed  as  the  annual  rate  of  increase  for 
the  next  six  years  the  average  daily  consumption  for  the 
year  1892  will  be  45  million  gallons,  to  this  must  be  added 
the  increased  demand  during  the  mid-summer  and  mid- 
winter months,  which  at  times  reaches  50  per  cent,  in  excess 
of  the  average  for  the  year,  the  maximum  demand  would 
then  be  C?4  million  gallons  per  day.  Second,  that  both  en- 
gines may  be  of  the  same  kind  and  be  so  placed  that  one 
engine  runner  may  attend  to  both  and  that,  being  alike, 
their  action  on  the  suction  and  delivery  mains,  common  to 
Ixith,  for  the  time  being.may  beharmoious:  and  lastly,  that 
then*  may  be  uniforiiit^'  of  appearance  in  the  engine  room. 

The  30  inch  main  pipe  running  from  the  north  engine 
house  through  Taylor.  Franklin,  Harbor,  Randall  and  Bur- 
ton streets  to  Clark  avenue,  should  be  extended  easterlv 
through  Clark  avenue,  Vivian.  Rocket  and  McBriile  streets 
to  Willsonavenue,the!ice  northerly  toScovill  avenue,  where 
it  would  connect  with  a  main  of  the  same  size.  This  pipe 
would  pass  through  a  portif>n  of  the  city  now  destitute  of 
feeding  mains  and  would  add  another  feeder  to  the  nuiin 
leading  to  Fairmount  reservoir. 

There  are  now  in  use  one  *^*4  inch  and  three  :io  inch  pump- 
ing mains,  including   the  one  now  (*oniplete<l   to  the  inter 
section  of  Burton  street  and  Clark  avenue,  leading  to  the 
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central  and  eastern  parts  of  the  city.  These  have  a  deliver- 
ing capacity,  without  excessive  friction,  of  about  44  million 
gallons  in  ^^4  hours.  When  the  laying  of  the  30  inch  main 
is  completed  a  36  inch  should  be  commenced,  extending 
from  the  pumping  worts  easterly  through  Washing^n 
street  to  the  river  opposite  St.  Clair  street,  thence  under 
the  river  and  along  St.  Clair  street  to  Erie,  through  Erie  to 
Superior,  through  Superior  to  Payne  avenue,  through 
Payne  avenue  to  Willson  avenue  and  south  in  Willson  to 
Hough.thence  easterly  in  Hough  with  a  24  inch  to  the  Craw- 
ford  road,  thence  through  Hough.  Ansel  and  Doan  toQuincy 
street  with  a  20  inch,  where  connection  would  be  made  with 
the  main  leading  to  Fairmount  reservoir.  Branch  pipes 
should  be  placed  in  this  main  at  all  the  leading  avenues, 
from  which  submains  mav  be  laid  for  local  distribution. 

This  pipe  line  need  not  be  completed  a:  once  f»ut  should 
be  commenced  and  continued  frc»m  v^ar  to  vear  until  the 
circuit  15  oompl^'ied  or  a^i  local  demand  may  re^juire.  As  the 
cos:  of  V'li^e  an-.i  labor  in:iv  chr^riiT':'  verv  m:iTt-ri:\llv  before 
:l:>  pij-'f^  :>  lai'i  I  have  ii'i  mai-:-  an  estimate  of  its  cost. 

Wvrk  mav  l»t-  carriei  "ii  a:  i»-:h  «:;is   •:  rither  -.-f  these 

« 

'.ir.rs.  at  The  saniv  time,  if  r.rcessarv. 

Ti.e  :r.-.'s:  in.j-  rtan:  of  tlirse  inu-r:  veniriits.  an  i  the  one 
tl.at  sh.  ".:*.. i  re.":- ve  rarlifs:  aitt-n:::-!!. :.:  vv-  \\.:-iZ  t::e  0'»n tract 
*    "-•"•«  - .-"t^- T.-T.  V  ^.-- .-'i-j^.^  Via<  !»'*•  "■  '-*    ' <  T  ■  —  — -r-.,-^'     T  l-jovp 

rxrre>Sfi  ir.v  ,.  wi;  views  rt-car.:::.*:  thv  ;  r.  :.>-it:.  n  to  build 
A  t.::;:;t-'  :  ■  a  ::vw  :::^^t,  vithtr  ^as:  r  w^<:  o:  th-  present 
:.T.  ana  tv  ;;1  :  :*v  ]'l;.as-  :  u  i.av:  t..-  >u^  jv  t  further  oon- 
>:  '.erei  :  v  ex;»trts,  :'e':«:v:v.^  li.at  ^^ ":  ^:.  tie  faoi-  arr  fullv 
;.:.  l-rst.»;'.i  ::.f  v  ;;ev"::.  ::<  .  >Tt  rr  .  t     :,.:'.    f  :::e  p^ans  will 

.  «  ^r~"  *  •  ^      •       '  1 

.  »i .  k  :.       "      >    •     .*       J-    "^  1^.\.  li      I  Ut? 


>  ■  ^  «  - 


•  -'     :»v;  .i-'t'l  :>  :;\v  :y    a    ..::^*.   :.     :    :  s:  than  en- 


r*  ».  • »  .  • 


^.:.:-t::.:.^  as  t\: ::.-:;>  :^:    :     :..^  :::^v:;*    :-  n.iv  br  made 


.*    -*—  * 


Report  of  Water  Works  Department.  .17 

The  work  Rhould  be  prosecuted  in  the  following  onler 
namely:  First  the  pumping  engines  and  boilers:  second 
the  tunnel  and  30  in(*h  main,  crossing  the  city  at  Clark 
avenue;  third,  the  :W  inch  main  across  the  northerly  i^art  of 
the  city.  The  time  required  for  building  the  tunnel,  if  no 
extraordinary  difficulties  are  encountereil,  would  be  about 
two  years,  and  the  -iO  inch  main  could  be  completed  during; 
the  same  time. 

The  estimate<i  co^t  of  the  works  as  contemplated  by  tht* 
resolutions  is  as  follows: 

Tttoiwl  SI  by  86  loclM  dtooMtiT.  S.NiV  fMC,  tncludlnir  brmorbcs  and  7  lib^Un.  f  STO.OOO 
Two  1&  mllliio  italloD  puin|>lDff  ^ntrlues  In  place,  wlih  fouodaUoin.  auctioo 

mod  dtarbanr*  nalo  coaiMvtIons 97.6i)0 

Ml  lubulv  bolkm  wlUi  flUlnm  to  pUuw »\000 

MalD  pipe .«  Id  dlameler.  :!4.«M)  feet  lonir    :m.9M 


ToUJ  •^ImAMd  COM      S  *''*l.9li) 

Respectfully  submitted, 

JOHN  WHITELAW.Sm;)/.  rf-  Engineer. 
Cleveland.  January  is,  i8s:. 
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RECAPAPITTLATIOX    OF  EXPENDITURES  FOR  THE  TEAR  1886. 


Pipe  eztensloo  $  1S9.000  69 

Geneiml  repairs 8,IM  67 

Oflloe  and  genenl  expenses. 96,483  57 

EDffine  bouse  expenses  . . 48,179  Zl 

'•      Repairs S.m4 » 

Blffb  service 5,0M  98 

Femiles S,!«10  6» 

Meters. 12,016  81 

Fairmoant  Reserroir 8T,*I»>  86 

Hiph  service  ensrlne  boiwe r..s:'.>  W 

Hlirh  service  entrtne 2.113^9 

Kinsman  Reservoir 15.V>»  M 

N>w  Entrine .VC  7*) 

(rib.  .                 213  9-' 

Total S  29^,*»:  "B 


Onaineeps  l\epopt 


REPORT  OF 

Engineer  in  Charge. 


7b  the  Superintendent  and  Engineer  of  Water  Works: 

Sir:— The  report  of  the  Engineer  of  the  pumping  Works 
is  herewith  respectfully  submitted. 

CORNISH  ENGINES. 

At  the  date  of  my  last  report  the  contract  for  erecting  th^ 
Cornish  engines  at  the  high  service  pumping  station  was 
po  far  completed  that  the  west  engine  had  been  tested  with 
satisfactory  results,  and  was  ready  for  service.  The  east  en- 
gines, however,  was  not  ready  for  trial  until  January  29th, 
at  which  time  it  was  started  and  found  to  work  in  a  satis- 
factory manner.  They  were  afterwards  coupled  togetht^r. 
tested  and  the  final  trial  made  March  10th,  when  they  were 
found  to  work  with  entire  satisfaction.  These  engines  are 
now  in  flrst-class  order. 

On  Nov.  1st  an  acci<lent  occured  to  the  steam  pipe  of 
the  engine,  owin^  to  an  oversight  in  not  allowing  for  eipan- 
f^ion  and  contraction. 

HENDERSON  ENGINES. 

July  2Cth.  while  these  engines  were  in  operation  a  frac- 
ture occurred  in  the  back  end  of  the  right  hand  pump  low- 
i*r  vulvechamber.  This  being  the  thinl  accident  of  the  same 
kiiiti  at  different  tinn^s  and  places  in  these  ]Mimps  warrants 
the  conclusion  that  tlien*  is  an  inherent  wt»akness caused  bv 
faulty  construction  and  improper  distribution  of  metal.  As 
ill  former  instinees  a  heavy  wrought  iron  band  was  shrunk 
on  and  tie  bolts  applietl:  these  repairs  as  in  former  cases 
have  strengthened  the  cylinders  sti  that  they  are  in  as  gooil 
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condition  as  they  can  be  under  the  circumstances.  No  con- 
siderable expense  has  been  necessary  save  that  incurred  in 
making  the  above  repairs  and,  as  will  be  seen  by  the  accom- 
panying tables,  they  have  done  but  little  work.  The  time 
has  arrived  when  these  engines  should  give  place  to  others 
of  better  design  and  greater  economy.  The  great  amoimt 
of  steam  they  use  makes  the  boiler  capacity  in  the  north 
building  insufficient  when  it  becomes  necessary  to  run  both 
sets  of  engines  at  the  same  time. 

WORTHINGTON  ENGINE  No.  1. 

This  engine,  erected  in  1876,  was  designed  to  work  against 
a  pressure  of  about  62  pounds  per  square  inch,  and  as  you 
are  aware,  met  the  requirements  of  that  service  satisfacto- 
rily, but  since  the  pressure  haa  been  increased  to  a  maxi- 
mum of  85  pounds  per  square  inch  some  weak  points  have 
shown  themselves.  When  these  weak  places  were  discov- 
ered it  was  thought  best,  to  guard  against  breakage,  to  re- 
place weak  parts  with  better  material  and  larger  pieces. 
Steel  plunger  rods,  with  enlarged  ends,  took  the  place  of  the 
defective  ones  and  heavy  socket  castings  were  introduced 
in  the  place  of  the  lighter  ones  furnished  with  the  engines. 

The  new  steel  rods  proved  worthless  notwitlistanding  the 
fact  that  the  material  was  represented  to  be  the  best  made. 
They  have  since  been  replaced  by  others  of  refined  hammer- 
ed iron  and  thus  far  have  proved  satisfactory.  When  the 
new  pumping  engines  now  under  contract  are  ready  for 
service  No.  1  Worthington  engine  must  be  thoroughly  over- 
hauled. Among  other  things  they  should  have  two  new  high 
pressure  cylinders  and  I  would  recomend  that  they  be  or- 
dered in  advance,  that,  when  the  engines  are  dismantled^ 
the  least  possible  time  may  be  consumed  in  making  the  re- 
pairs.    The  engines  are  now  in  good  working  order. 
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WORTHINGTON  ENGINE  No.  2. 

This  engine  like  No.  1  was  designed  for  pumping  against 
a  head  only  lf»0  feet  and  has  shown  weakness  in  the  same 
parts.  On  Dec.  29th  the  socket  casting  on  the  left  hand 
pump  plunger  broke  at  the  key  way.  A  careful  examination 
of  all  the  parts  revealed  no  further  damage,  a  new  and 
heavier  casting  was  made  and  put  in  place  and  the  engine 
is  now  in  good  working  order. 

WORTHINGTON  ENGINE  No.  3. 

This  is  the  last  engine  purchased  and  was  built  to  pump 
against  a  head  of  200  feet.  It  has  been  in  constant  service 
since  Aug.  1884,  and  has  ample  strength  for  the  work  re- 
quired.    No  repairs  have  ever  been  needed  on  it. 

BOILERS. 

Two  of  the  marine  boilers  have  received  extensive  repairs 
«ince  my  last  report  and  at  this  time  all  the  the  boilers  are 
in  good  repair.  The  last  ten  boilers  put  in  at  the  Wost 
side  works  are  of  the  marine  type  and  are  superior  steam 
generators,  but  tlie  large  cost  for  repairs  makes  them  ob- 
jectionable as  compared  with  tubular  boilers.  I  have  there- 
fore recommended  the  adoption  of  the  latter  type,  and  plans 
and  speciflcationft  have  been  prepared  for  six,  each  8  by  16 
feet,  to  be  used  in  connection  with  the  new  engines. 

CONTEMPLATED  IMPROVEMENTS. 

The  contract  for  the  two  15  million  gallon  pumping  en- 
gines, to  l>e  placed  in  the  north  building  having  l>een  let.  and 
plans  an<I  specifications  for  the  boilers  to  be  used  with  them 
having  l>een  complete*!  and  proposals  called  for,  I  wtmhl 
sutftf*^**t  that  I  be  directed  to  visit  the  works  of  the  engine 
builders,  after  the  detail  plans  are  finished  and  before  the 
patterns  are  completeil.  in  order  to  examine  the  proportions 
and  if  necessary    make  such  suggestions   as  my  experience 
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with  this  type  of  pumpiog  engines  may  seem  best.  I  ask 
this  in  the  interest  of  the  city  and  at  the  desire  of  the  build- 
ers who  have  expressed  a  wish  to  do  anything  within  the 
limits  of  their  contract  to  make  the  engines  meet  all  the  re- 
quirements of  the  best  of  their  type. 

Allow  me  to  express  to  you  and  through  you  to  the  Trus- 
tees my  gratitude  for  so  generously  allowing  me  a  vacation 
of  three  and  a  half  months,  to  recuperate  my  somewhat  im- 
paired health  during  the  winter  and  spring  of  188G.  I  shall 
try  and  give  these  expression  of  gratitude  a  more  practical 
manifestation  by  increased  diligence  in  the  performance  of 

duty. 

Respectfully  submitted, 

R.  DOTY,  Engineer  in  charge. 
Januarv  24,  1887. 
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*JH,570  fi.  of  Mipply  main    equal  to    5  mltot  HITO  fwt. 

S1.08S  ft.  of  dbtribuUnir  main equal  to    5  mlh« -Mtt  fcM. 


AO.iSiiSft.  afinaln 

n.MU  ft.  (if  locTNMKl  dlttrlbuUnff  main 


.equallo  II  nillM  lUSfeeL 
•qual  to    2  mllM    906  feri. 


MILBAGB  OF  PIPE  IN  LOW  AND  HIGH  SERVICE  DISTRICTS. 


flTmllM   978Sft 

n  miim  lyafi 

«9  mlka      .^  ft 

14  miles  »Mrt 
-imllee  WSti  . 

IimlletSIVrft.. 


.  In  low  tenrlce  dIsUIrt . 
In  hlffb  •erricedUrtct. 


.in  bi4h  dtotrKtu. 


Increase  In  low  •enrlce  dtatrki  in  l^W. 
lncrea«e  In  hijrti  ■enrlce  dtothct  In  i»«. 

Inrreaae  In  both  dlatilcU  In  IfM 


5160  ft.  of  pipe. 
SmilnlOI&fi.  of  pipe 


1  inllei   BSn  ft.  <if  pipe 


.relakt  and  luwervd 
lowered 

relald  and  lowered. 


<;s 


Report  of  Water  Works  Department. 


li 


9 

as 


c 

1 

e 
c 


c 
c 


& 


s 

(r 

£:   I! 


a 
o 


• 

X 


9 


^        9 


9       ^ 


a 

9 

s 

:f 

e 


9 

► 


tn  ^  ■•» 

9  S  —  « 

►  5  '-'  - 

"2  t  -  ^ 

•i  ^  Z  3 

r,  ^  ^  •— 

•J  •J  « 

X  z  S 


i 

s. 
3 


I 

S 

e 


S 


z    S 


9 


•I      e 


c 


J    J    — 
ac     X    as 


o 

a 

3 

or 
z 


X 


'     s:     i:: 


r. 


s     *     *     5 

^     'rt     -5     ^ 


X 


2 

X 


e; 


^     ^ 


"5 


c:  c  s  = 

s  e  cs  $ 

-*  ^*  -i*  K 

a  :i  ii  i: 


X 


i>       —       ?* 


Hkpoet  ok  Watkr  \V«#rks  Dkpartmkxt. 


m 


m 

e 


I 

8 


a 
.=    I' 

IT 


X 


c 

^ 

H 

S 

r 

^ 

*f 

X 

^ 

K 

Ji 

H 

liZ 

■< 

V  - 

» 

^«r 

X 

^ 

a 

^ 

tf 

^ 

:£ 

■< 

X 

tf 

^^^ 

^S 

X 

<» 

9. 

* 

9 

?, 

• 

h: 

N 

« 

•• 

^^ 

;r. 

tort 

5 

^^ 

^^ 

«^ 

X 

w 

> 


e 


« 


1  1 
1  5 

i  I 


1     z 


I  ■ 

r    i 

e 
9 


3 

3r 


t 

s 


« 


c 
9 


e 
o 


« 
I. 


5 


1 

b 


> 

V 


«  c  : 


*  ^  !  1  I    : 

^  I  I  I  ^ 

«  I  fc  f  u 

^  c  .  £  •- 

i  J!  5  =  «  ' 


•  8  i 

:  -s  s 

I,  I  i 

S  "  1 

I  5  ^ 

S  rf<  T 

.^  C  K 


li 

s  I 


y. 


sr.    A    y:    /: 


iii    •(    ^    ^    ui 


y. 


r 


•     *     *     *     ^     *    I 
■ji  s   ^   ji  ,L  ;ti   f    r    7    r   i. 


p 


S       3 


M  I  5  i  i  *  :  i  c  £  i 


s     c     _ 

SCO 


e     I 


s     e 


f     » 


esjseess 


:(J 


KupciRT  or  Water  Works  Depaki'mknt. 


I 

a 


I  • 


00 


H 

< 

• 

'd 

& 

^ 

If 

tf 

OQ 

H 

3 

30 

fci^ 

;& 

Q 

o 

H 

;c3 

-«; 

o 

S 

»-, 

»^ 

.^ 

f^ 

■-" 

MM 

:*<; 

a3 

< 

0} 

0^ 

t>- 

p^ 

/^> 

^. 

^^ 

'^ 

U 

v: 

9 

^< 

x. 

2 

taM 

!«► 

1^ 

•-^ 

y. 


a 
o 


I 


>       eC      « 

*  a  • 


t8     a 

5   15   =    1 


£ 


,         09        ** 

•      "O      ♦• 
C      4      fe» 


«       « 


a 

QC       CD 


X*     ^     5 


'^    iS    §    I    a    I    S 
•i   3    ^    J    w    j    .i 


^ 


i 

S  I  S  I  ' 

J  ^  J  "^  J 


ao      *•      «• 
«       C       - 


OD       ;C 


QO 


u 


u 


u 


u 


m 

^ 

00 

■ 

O 

08 

8      ' 

CI 

^ 

G 

1    : 

O 

4 

J 

• 

CO 

• 

3    f 

}f 

w 

• 

• 

7! 


5     §     ? 


3S 


92 
0^ 


a 

-3 


i     5 


'J2     Jc 


i    ^ 


N 


=     u:     ^ 


5 


£      -      =      s 


5^ 


TlKPOKT  <(F  Watkb  "Wobks  Depxktment. 


ri 


l' 


1 


I 

i 

I- 


a: 


I 

li 


X 

Se 


2 


1 


2  -  ^  -  I 

g  at  s  ^  s 

J  J  J  J  ^    - 

«i  *i  M  liS  H    ^ 


I 

c 


5  2 


4       ■  •  •  •  • 

%m 

^    z     :     \     :     t 

•D       X       X  <  »       X       K         -  ■       X 

aoxx  x» 


e 


S  1^ 


I  . 


a     a 


j 


•i 


I 


'i 
i 

i 


X 

I 


e 


u    o    u 


u    b' 


^    o 


^    u 


il 


u 


Report  of  Water  Works  De:partmekt, 


h 

O 


B 

a 

«• 
a 
e 

r 


30 
Gd 

H 

< 


Es3 

«:4 

o 

O 

H 

t. 

•^ 

> 

»   . 

fij 

W 

» •» 

►J 

k£. 

X 

Q 

> 

< 

a. 


•9      h 


•x: 


;l 


B 

03 


I 


a 
o 
3 


ti 


ea 


"2     -o 

pi    U 

3C       «       > 


s     ^ 


o      « 


9 

> 
08 


0. 

fltt 

09 


-    58 


i:    •»    « 


ti 


00 


OQ 

^i 
z 


-   2  d    I  5 

I    z    a:    3    z 
^   a   tJi   ^  a 


ua 


BE    'rs 


1 

■ 


O 

r 


^ 


o 

e 

o 
o 


ac 


a 

I 

C 
55 


'S 


o     5 


Z 

^ 


tf 
Q 


X 


ii 


-       bS       c^       U2 


3 
-A 


r. 

3; 


3 
5 


^    ts    ^ 

>    S    ^ 

1^     u     ^ 


r. 
« 


u 
X 


C  3 

^^  <^  ''~~ 

^  ^  3 

<  <  <. 


5>    ^ 


a      I      i« 
3^     iS     is 


aa 


-3  ^ 

£     "5?     ^  £ 

U      X       X  = 

u       tl       d  C 

cc     s     s  x 


X 


cc      :s 


=        3       _=        C        C        S        fi 

'^         •£  ;C  ;£         ;C         IC         C 


s      c 


c      c      c 


>^, 


Heport  of  Water  Works  Department. 


73 


a: 


« 

I 

a 
3 

6 

I 


< 


at 


c  - 


C 
X 

2 


z     I 


OS 

n      CO 


S 
kfi 

a 


li 


se 


8 

2 


B 

9 


i 


*     * 

?    S    3    £    ^ 

B    «    "5 


^ 


s 


e 


t     « 


5 


«     «     « 


^    « 


U  <  -  H  S  -  2  2  I  1  S  M  2  3  5  ' 


•i    ^    ^    ^    J    J    J 
K    x    iP    ^    «    »    c 


£  jg  •         •         '      Ji  .         .         .         .      i3  *       W         ' 

1 1  r  3  { I  r  r  '    I   3 1 ' 


s 


ill 


-     d     i     S     s 
tt     S     C     4;     w 


ii 


I  s 


3. 


i 


G 

e 


I     11 


aeae.aeaaeeeBaaaoc 

•.«•  —  -.jj  —  -•-.-•  —  —  —  —  —  —  —  — 


«  « 


«  « 


I. 


74 


Report  of  Water  Works  Department. 


^ 


■2 

9 

a 


H 

QQ 

CO 

K 

H 

•^ 

• 

O 

O 

Ok 

o 

g 

H 

Bu 

OQ 

o 

O    2 


2 

O 


< 


^  i 

QQ 

c 


c 
as 

c 


a 

« 

o 
J 


o 

>• 

M 

a 


S 
55 


e0 


Q 


9 

« 

s 
a 

8 


a 

9 
O 

a 

u 


OB 

a 
3 


a     ca 
o 

I     I 


o 


«     1 


^  ^ 


QQ       H       (A 


^       H       ^       Id 


2 


X 


c 


5     *^     5 
—     *•     il 

=     «>     o 


^    .^    sf 


IS 


& 


-5    9    = 

2       o       eS 


9 
© 


a 


2 
o 

S 

3 
32 


a 
o 

e 


c 


a 


a 


c 


c 


0) 


c 


Report  of  Water  Works  Department. 


as 


1 

e 


< 


p 

X 


5!    ''• 


X 


< 

X 
T 

5 

r 


ac 


I: 
I 

II 


•^      I 


fl 


a 

5i 


r. 


i 

X 


I. 


S 


SI 


•i   i   • 

E     m    ' 

I  M  '-'^ 


e 


c 
► 


B 


8 

s 


3 


t 


•                                     •                  • 

?'  i  J 

J  -^  - 

u    £e    § 


;r. 


JS      JB       £       £ 

•     «ccos«« 
;•:         y.    'A    '^,    y.    u:    x 


8 

3 

as 


£     e     B       . 

lift. 

c     C     i^     c 
:2    i2    i    i! 


^     tt     L     a     s 

»_       fc_         »a        «»         «» 

^    :?    u 


8 


Sr  «> 


2     £     £    U     ^     1^ 


»>. 


I. 


.1 


e 


2    ^ 
E     >. 


88-888888888888'^   88 


76 


Report  of  Water  Works  Department. 


H 


o 


O 

Em 
O 

^    c 


(7j 


o 

Q 
< 


O 


o 


Ed 

z 

30 


u 

s 

a 

o 


« 


•J 

35 


« 

t 

6 


CO 


o 

pfi 


eS 

2; 


•I 


^     S 


<D 

a 
o 


9 


3) 


-       g 


oc 


2  g  I  5  js  - 

s  ?  s  «  35  a 

J  d  J  J  J  j 

z  St:  U  u  00  w 


I  I 


9 

9 

O 

5 

4 

s 

• 

> 

en 

M 

t. 

o 

J 

• 

on 

Z 

• 

00 


7Z 


XL 


,5     S     S    ^5     2    I    I     S    3     S    i    ?     3    I     ^     5    1    .5 


I        »% 


Of 

if 


c       = 


u     ,^ 


y.    r 


o  •     --      « 


o 

L. 


N 

GO 

I 

5i! 


C 


c 


c     c 


a      a 


c      s 


a 


a      a 


c 

CO 


C       C 
o     «o 


c 


CSS 

o      •o      e 


(txpoRT  or  Wateb  W0EK8  DsPAKTflvirr. 


rt 


<      ^ 


s 


1 
i 

i 
& 

9 


o 


.9 


o 


£3 

z 
if 

M 


o 

ir 

o 


M 
S 


•J 
.11 


r 
^1 


0    s  n    « 


j 


K 


1 1 


1 M  n  ^  I  i  I 


1^    ^ 


ilnlllilll   Il3l   j 


I 


I 


sis    i 

«    4    i    •    8 

«     8     «     «B     H 


I 


aaBBBBSLB&BSLB&B 


't 


Rbvobt  or  WjoTEft  Wure*  J3lEP»tnaDrr 


y 


HbpOBT  or  W&TKB  WoBKt  DlCPJkRmBllT. 


79 


H 


> 

OS 

te 

00 

9 


I 


1 


B 

O 


lb 
O 


I- 

Q 
Z 

M 


^    *   i 
5   I 


if 
S 

o 

o 
u 
ts 


i 


* 

I 


■4 


as    «    as 


•    M    ^    li    k    ^ 


IIIMlSlliil 


S  s 


'I  I 

X    ^    a.    h    X 


i 


I 

a 

ti 

i  I 
if 

e     e 


IS 

I 


« 


ii 


iifiiis^iiiiii 


i 


K 


I 


Report  of  Water  Work8  Department, 


81 


't  «^ 

1 

_ 

mm 

5' 

• 

^      .0 

-   -i 

S  s 

I 

at 


I 


IS      f 


9 


S 


8 

9 

=  i 

>   t 

QQ 


03 
O 


s 


z 
c 


8 


1 


8  « 


s 


8 


8 


8 


8 


!1 


fiu 

< 

a 

a: 


8 


8 

M 
I 

i 


> 


i    £ 

'1 


I 

i 

li 

i  I 


i 

mm 

e 

i 


mm 

i 


8 


8 


i 

i 

I 
i 


•  i 


88 


Rkpobt  of  Watkr  Works  DsPABrmam 


-f« 


I 


I 


« 


N 


i 


s 

I 

s 


2  1 


I 


f 


I 

o 

M 

3 

o 


ex 

a 


5 


a     a 

04      e« 


^ 
»< 


a     a 
o     o 


•8  •^ 


Kbport  ov  Water  Works  Dbpartmrnt. 


83 


tl 


B 

C 
0. 


Of 
X 


< 

as 
w 


7. 


kS 


i 


I 


•i    *^    J    •i    J    •« 


i 


•I 


84 


Report  of  Water  Works  Department. 


Eh 


i 


& 

s 

< 
O 

I 

fib 
o 


> 

as 

CO 


s 


I 


a 

of 
u 

OQ 

u 

N 

«     I'i 
O      I 

sc     ! 
o 

* 

D     I 
Q 

o 


GO 


9 

> 


a 


a 
o     « 


♦<     r*     —      k 


a    *^ 


i  ^ 

I  ^ 

St  «* 

a     <H 

a     fl 

a 

c 
O 


CO  h3 

•  • 

I  « 

a  0 

0  el 

d 
O 


o 


•     a 


g 


o 


00 


^ 


'**       o 


2  o  M  f  H 


•    5 


o 

g  « 

•    H 
I    ^ 

n 


a-    a 

'Q 

o 


"3    • 

I     « 
I     - 

(3 

o 


« 


X 


s 


c 


c 
c 

'5 


3i 


OB 

c 


s> 

k 

9 

•E 

« 

<krf 

a 

e« 

u 

•c 

>. 

JZ 

JZ 

« 

•«M 

£ 

55 

a 

c 

« 

. 

o 

K 

^ 

u 

ea 

o 

c« 

eS 

u 

Oi 

J 

5 

05        * 


s 


a 


O 

E- 


N 


E  u 

5^ 


s 


Beport  of  Water  Works  Depxktmext. 


85 


O 
Id 


£ 


fe 


o 


^     Z 


H 
-< 
•J 

P 

EC 

«8 


s  s 


S 


I 


s  s 


e 


«  -- 


e   ! 


i; 


! 


« 


8 


1     o 


8 


".  I  - 


I' 


i 

a    ■ 

li 

I  s 

i  I 


I 

o 


•1 

i; 


s 


I 

I 
S 


M 


i 


_l        T, 


11      o 

1.    5r 


g 


r 

5   X 


Kkfdkt  of  YTATnt  Works  OKPABncKK^ 


I 


ii 


M 


Rbpokt  or  Watkr  Works  Dbpaktmekt. 


«? 


* 

I 

i 


¥.  P 


o 

k 

4Mirt 

^ 

OS 

2 

to 

o 

M 

tt 

&a 

c 

c 

1^ 

•■< 

c 

^^ 

es 

2^ 

&£ 

H 

00 

< 

s 


§ 


s 

H 
O 

o 

a 

eo 
M 

D 

a 


I 

J 


i!  = 


5  » 


JB 


6 

n 

n 
n 

A 


e 

to 


8§3$3ISill^i 


S    3 


i 


V 


a 

I. 
i 


r 


t 


I    «      s      i    I    :      :      i      ]j 


I 


«  •  •  f  «  S 

.     .     .     t     .     I 


a  £  £ 


5°£££££^££££2£ 


ss 


Report  or  Watkr  Works  Defaktmknt: 


o 
Z 

3D 


:z3 


00 
00 

H 

z 

-< 

03 

Q 

fid 
OS 


z 

o 

3 


u 

^ 


I 


a 
o 

3 


OS 

6C 


s 

o 


B 
O 
m 


at      • 
Sis 

5    •§    ^ 
^    -S    * 

r;     O     w 

^   's    S 


Be    u    Er    < 


9 


ce      5* 


^i 

fc^ 

:/"- 


u     < 


o 

93 


»4 


08 


»    Si 


e«      a 

c 


■s     a 


2^ 


s 


^<E^Be^^k<^ 


o 


O^ 

•* 

-^ 


if 

& 


s 


-J 

3 

as 


u 


> 

C 


X 


OK        <D 


e 
C  : 


Z  I 

:  I 


.  I 


c 

as 


■»•      ~      ^      ~      3      jj      ~ 


=      =      =      =      =      £ 


■/^     /      -7.     '/.  ,  -/-     ^     /;     -^     X     Z     all     (»     is      •? 


^ 
X 


««  ^  «4  ^«  ««  «M  H 


•r-r— ■'•-r'T'»f-rT 


X 

E 


Report  of  Watkr  Works  Department. 


89 


!     . 


c 

2 

as 
> 

X 


1 

a 
I 

i 


H 

X 


-< 
as 

D 

s 


mm 


s 

X 


C 
ftfi 


2 


e 
2 


V 


c 

00 


£ 

OD 


2 


OD 


>       ^ 


x 


O       9 


e 

a 
< 


• 

S  1 


i 


I 


'  *  i  - 

J5    *•    % 
o 


"S    ^    g 

H      <      •< 


g  s  s  8    :  a  ^  § 


^95 


3S 


1 


i. 


s 


d 
d 


a 


I    I    •      ij    ••      ^      I    :      5     ^      ^      :       I     I     I    ••      •• 


o 


:      : 


s  f  I 


-  I 


a     o     a     a     a     c 


a     e     a     a     a 


a     e     o 


a     a 


i 


ttsFon  or  WAMtt  Woitn  X 


Report  ur  Watek  Works  Dbpaktmbnt. 


01 


1 

B 

a 
8 


Si 


Q    *» 


2 
> 

X 

k. 

&fi 

o> 

X 

z 

c 

> 

p 

3 

K 

? 

o 

w: 

E 

O 

s 

(B 

H 

i 

I 


Si 


I  ^  i  ^  j  j  1 ,1  ti .  i  ^  1 1 1 1 , 

ti   m   H   ^    <   H   <   M   ^    ts,        M   m   m   m    m   k   ^ 


I      S  S  I  I 


a 


S 


8SS8§g2*S 


1 


i 

1 


s    s    s    s 


I 


I 


4 


M  n  1 1 1 J  i "» 


B    £    3    B    E    3    S 


33333333B3 


92 


llEPORT  OF  Water  Works  Department. 


u 

5 


»« 


1 

1 
1 

• 
• 

• 

-  1 

1 

• 

1 

V 

• 

s 

* 

•  • 

•  • 

s 

• 

• 

■                  • 

*« 

1 

■ 

• 

1 

a 

i 

• 

:| 

o 

1 

1 

• 

• 

;^ 

1 

0 

• 
• 

• 

• 
• 
• 

35 

0 

V                 • 

1 

»^ 

•d 

• 

1 

• 

0 

•                  • 
• 

• 

, 

1 

H 

; 

• 

► 

« 

• 

• 

1 

OD 

. 

^ 

eS 

• 

* 

• 

H 

g 

» 

•< 

« 

b 

i     ^ 
is 

:iS 

:    s 

0 

tg 

a 

« 
« 

s 

^ 

s 

1 

5  ■ 

«i 
a 

OS 

33 

"3 

1      1 

u 
as 

6 

•1 

a 

1 

1    1 

3 

• 

•0 

c 

2 

1    ° 

1  . 

or 

1 

1  , 

a 

5    S 

S 

%4 

6 

• 

%4 

1  s 

3 

3 

• 

i 

P 

1      e 

1 

J    "S 

^ 

■5 

0C 

J    0 

0 

00 

d 

c 

'  ^ 

c 

!    ^ 

^ 

0 

V4 

•       0 

«4 
0 

0 

Ed 

OS    ' 

1 

1      a 

i    -fi 

< 

< 

;  ^ 

i 

*• 

< 

.^ 

is 

t   ■ 

u 

[  jn_ 

• 

• 

GC 

GO 

_aa_ 

«_ 

^^^ 

o 

* 

*■ 

w^ 

■    1 

S 

H 

95 

;  S 

S 

2 

53 

Is 

i 

1  § 

§3 

91 

8 

i 

2^ 

-*^ 

r_"< 

^^ 

■JU 

r- 

02 

< 

•^•^ 

2; 

, 

-H 

^ 

->» 

S.*' 

r  ^ 

U4 

5 

•       Vi 

s 

■ 

:■: 

GC 

- 

« 
« 

4-> 

m 

• 

m 

2 

• 

• 

Z3 

« 

c 
o 

a 

« 

i 

r^ 

• 

* 

X 

«-k 

^ 

4*-> 

*J 

»^ 

• 

^" 

•-I 

.J 

2 

•>> 

«-a 

ai« 

AA 

«^ 

~ 

- 

« 

z 

«* 
-/ 

« 

1; 

1 

3 

2 

^ 

^ 

3 

6 

a 

S 

c 

2 

S 

3 

** 

<— < 

a 

c 

~ 

a 

c 

a 

c 

c 

N! 

■•^ 

•■^-» 

•^ 

0 

^ 

•"•-^ 

-^« 

— « 

■M 

••■« 

•^ 

>M 

— ^ 

«^4 

■^" 

«-> 

'A 

'T 

■♦ 

■v^ 

ro 

•*• 

'? 

•r 

•«« 

■»r 

T 

•^ 

^ 

■* 

•«*« 

■V 

^» 

^^ 

"T  . 

^_ 

,^ 

_^ 

„ 

,_^ 

.. 

^™ 

^-» 

^M 

,_, 

« 

r^ 

^^ 

^-» 

»^ 

~_' 

•*r. 


'^     '-. 


Rbpokt  of  Water  Works  Department. 


!)3 


i« 


as 


I 

a 
a 

\ 

I 


^^^ 

c 

I 

> 

vr 

u. 

Sf 

- 

u 

1- 

X 

^^ 

u 

^^ 

H 

?. 

. 

•« 

^ 

1 

S 

or. 

X 

U 

* 

^^ 

c 

b: 

$    : 


1    i 


:    «     :    «   «     5    5    r 


t 

!:•-.-  5'*       ^:js      ggB 

u    u    ^    •/:    X    X    »   «    X    «    <    B(    <   »:    ;r    ^    >    ^ 


§§^*^SgS§l§ 


S  S  2  S  f^ 


k 

e 


8 
•i2 


^   *  1   »  ' 

->       ^       t/       c       « 

S    /:    v-    y:    C 


H 


V 
2 

X 


I  ••  ••  I  I  I  I  ^ 


SS     tZ     •?     u!     •? 


C 


J  = 


s     a 


c      c 


5^ 


.  9 

'  I 

S  i 

"  i 


Rbpobt  or  Watbb  Works  DKPMBXMEsr, 


KvFOKT  OF  Water  Works  DEPAKTME^T- 


vh 


1 


i 


5  5 


D 


flfi 

c 


z 

o 

2 


c 
s 


I 


i 


« 

I 


I* 


B 
I* 


ii|i  I  I  1 


i 


o 


8 


S 


3    I 


SiSC^SgSS    :BS 


as 


I    I    ^ 


5     I    J    ..     I    ^    :      I    .      1    . 


f    i 


O 


*    • 


-'  i 


.1 


a  a 


SSBSBSSBSSSESBSB 


o  o 


Report  or  Watbb  Works  DxpAimcEirr. 


gi 


■J    u 


Report  of  Water  Works  Department, 


i 

e 


I 


»„« 


E 


'7-      ' 


s 


2 


£     S 

•^     is 

a 


I 


V     »     C     *- 


'5 


c 


i 

1 


c 


^   "^   s 


9 

1^ 


«. 


J    5    f  J 

S     5     c     2      5 
a     i     >:  i? 


u 


98 


Kbpobt  or  Water  Works  Dbpartmkmt. 


i 

s 

I 

s 

s  I 

H    S 

S  " 
PS 

eg  «^ 

2  S 
>:  *^ 

QQ     ^ 

^  s 

S  S 

o 

O 


p 

93 

00 


a 

2 


I 


CO 


2 


oo 


3 

I 

SB 


IS 


•    :   a    •   1    &  '   i   n    z        «   «    & 

iiinliiii-  III 


s 


2 


a  _ 


S  §  H  £  n  3   3 


i  S  3 

(I4   OS   00 


EC  £  £ 


9 


9 


5 

9 


s     * 

5  ' 


£ 


a  a  a  a  a 

•«■     W     •»     -la*     aV 

to   "*   ^   V   ^ 


1^^ 


00 


ff 


^  09  03  CO  03  eo 


00 


CO   00   ^ 


1^ 


Report  of  Water  Works  Department, 


99 


a 


OS 


a: 

o 

OS 

as 


i 


2 

S 


s 

M 

a: 


^    I 


c 

< 

X 


i^  i 

« 'I 

e 


5       I 


els 

«  >  » 


> 


I 


I  I 


III      I 


3 


•0      «      49 


>1  hTdnntaln  dm  Dm.  tl,  ISA. . . 


BydrkDU  ukeo  oul  In  lf«e. . 


Toul  bTdnats  In  iB»  Dm.  81, 19M 

liTilranu  In  lue.  86  are  8  Id. :  Uie  bBlanra  *re  S  Id-  and  4 


KspoRT  OF  Water  Works  Dbpartmbnt. 


101 


s  i 

H  S 

>  p 

OS  5 

GO  O 


g 


9    8 


% 


104  KxiroftT  OF  Water  Wobxs  X)srARnHEiST. 


HIGH  SERVICB  DISTRICT. 

RBCAPITULATION  OF  mi  HTDBAMTd  iOB  1888. 


4  In.  lijdnuits  let  in  1886 M 

•  in.         *•       -   '•    " .'. 1 


Total 

Total  hydrants  la  ute  Dee.  81, 1885. 


Total  hydiaots  In  un  Dec  81, 1888 91 

Of  91  hydraote  In  UBe»  15  are  6  In.  and  *n  are  i  In. 


HYDRANTS  IN  USE  IN  BOTH  DISTRICTS  DEC.  SI,  1886- 


In  Low  Service  District 2,111 

In  Hiirh  Service  District ...        01 


Total  in  both  Districts 2JWB 
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m      INN 
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IH.Itf 

ni.w 

1  * 
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liKiouT  OK  Water  Wokks  Department. 


WORTH IX<;T()N'  DI'IM.KX   KXCMNK  No.  l.    HKCORDFOR  1886. 


M(»tuh». 


Jun  ... 

F«'b  

Man--!..   . 

April 

May..      . 
.1  iiiu*     . . . 
.lulv.. 
.\iiir:i-t. 
S«'j>r ..  . . 

( U'l     . 


r. 

c 


3 


Puinptnff. 

t 

i 

it 


31  tm;  :;o 

•J '  Ki  .. 

ir.  :i>.>  .. 

1.*.  oj :•.'.-) 

14  i.V)  i:» 

I'j  nil') 

**»••  l.VJ  .. 


Cotil  Consumed, 


^^,  P«.npi„K.     Tom. 


(iul.of  Wa-    ;c^ 
t^r  l*umpt»<I.    ^  = 


r)iilv 


•j:i'.:.i> 

l.V.,'.<ll 

1  \<.  ii: 

s7,:,;i 

-'■.7.:t»:. 


3.0  M 

3:'..<H)() 


rio,4.v> 

:i".r,ii  0 
;.;■...(  ,o.» 

3l3.»H>i 


IWX'A)  e-,".>.-,^i.>.4&)  l^4.0  4'.4.'9.-..3-: 

7<-J,  4(K)  V»  1  r),'.»S3.'»< >t>  I  s 4 . 0  4V.  4 »^:  .C*  I  : 

;>;:t.-.i»  i::i.'»'.t'','^"n  v  i  n  :::.--.■."; 

rinHn)  e:;.v,« •.•;,.") J » iM.i)  t-.-.-:...-.- ' 

eir.,o")<'  1  M5.'.oi,:to  jM.o  C'.-r-.*'.* 

vasam\  ::o,:iN3  3r.«>  iso.3,*  -o.-i: •>..",•: 

;'iV>,H(lO  *^4.*»*<J.^0«»  I'.tMn*  4J.*- ■'.'«'► 

:ul.«it^>  O.'.M » 1.740  IS  1.7  {  47.Jt{.:.'. 

•j;7.;(n  .M.-J.-.SXM1  «<-,  13  a"..:ov:'^ 

.vjo.nM  : Ik. .H7. ■,'.•"»  1^:5  .'Ml  !'<.:■•'.."*• 

3 .' ».a >. »  uc.o.-v ■,:;oT  I '.M . «.  1  r:.  •  •.*  '..;'■ '» 


Total     n!vi   .,»^,,  ;,;n.',:,  •j.:i:.;.s:i   '2U.'^^*-^    i.'o^'.mn'    4>i4.:iH»  :.4ri.6:;o,*,v^T  1S">..»3     r.3\: 
av»*r:ii!«*s 


\v<»i:r;i:x:;  ION  i»riMj:.\  i:n«;:\k  n-.  -j.    i:i:«'Mui>  f->k  1--: 


-  .  ■  •  i 


■  r'A:.-      -_ 


I   :l . 


■  .1  » 


\    K 


I  ;.■ 


;^".  •' 


'  . "  ** .' '  '  *•  • 
'  •  r  ■ ' '  ! '  I 
■  .■■;■'.•-  •■  -1 

)  A*    _ ;  -N.!  ■  7 ;    .'■ 
■  .  ■■•.4  •'    -J  •• 
>  ^       J  . ' '     "»'■-"! 

, .  •  J  •■.'■'  '  - ;  J 
V  .•  -..•  ■'  >:  I 
.  ■.:.  .  ■  :'  >J  "• 


>  ;••. 


j:  ■-  .  ■•{ 
■•■.«-.  "■ 


I  •  •    ;.*:• 


;  '.•    \     - 


KKi»o:ii   nr  Watkk  \Vo!:\s   Pi-.i*.\i:mkmt. 


o 


n:j 


\v«»i:r!ii\«:r.'\  mthv  KV'.ixr  v..    •.  tm^oim*  k»»I!  i--«: 


M<>iith<». 


Piifiipmir. 


CiMil    r  nHuiii*  «l 


'ciiui:iry. 

;» ; 

:::  •.•■ 

rrlirujii\. 

•  :\ 

M«r.!)  . 

•* 

Tn 

Ajnl 

!•>. 

1, 1" 

Mhv  . 

•*  t 

•  »  1 

:.;•  ■■ 

.JtlUf 

:ii 

"  J 1 

Jiih. 

V, 

^  '1  , 1 

AU.'il't. 

*  a 

Tl'      I 

S'l*.  i,i:  t-r 

:;.' 

1  ■'.' 

«hi..U.r 

■J.J 

.*•.'.;  ^ 

N«iVl-|1i»HT.. 

::    I- 

1 

■'"-.:■.'■..    i.i»i«» 

«I'.,'.V'. 


(•iiii<iti«    tif  .  9 


iMitv 


TiVV^i     '.-1.  ■r..Mu  l*-!  17. ''^O.'*-^ 

will  i>    •.w.'iK  :-■»  ':*<  .V-  t-.'<>".«:i 


T.iirtU    ami 


.111    >«.!—'      J.:  7  I  1   'j.-,it'    '.».S7.«<»«      ".!•. c.j I »> •.•.•«:.•.•::.•'■">»  f*.  i*.:*.-.vu 


iiKNM  •:-  -N  i»n'Lr.\  i:N';!Nr  i:i.«-..i:i.  i-.u  i-«.-. 


Months. 


ririi'-iiiLr. 

m 


t'.i.il  ron"*  iiin-t. 


ti  _ 


(liill<ll«       tif    M   3 


\Vu:»M        — 


riiiiw  rii»        Ti»i  il  I'u'u!'*  <l. 


Iiiit 


Junuarv. 

•• 

n.in 

■{.••h. 

:w.:«^» 

.■?.»,:«•♦ 

June 

1 

<• 

uo 

l.tnH' 

-j.r.t. 

.'</-^» 

July.      .    .. 

* 
f 

i:^  :. 

»<7.1> 

!..••' 

-%•>».:••» 

v-:i  ;••' 

I»»v#*iiiIkt. 

•• 

;w 

*.»;,;:!" 

I.«M» 

I.M.o 

«-..4.'- 

Toinl      iiihI 

I-: 

•-.«»■'.  •."«• 

IJJ.IV. 

■:.'••' 

■:;».:..' 

•  ')<••  .1 


-  *•  .'"    '  ? .  ••  r 
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Kbfort  or  Watxe  Works  Dspabtmbnt. 


SOHGDULR  SHOWINa  THE  DfSTRrBUTIOlf  OP  WATER  FOR  EACH  DAT 

AND  UONTH  IX  THE  TKAR  1886. 


Months, 


GallonB 

of  Water 

Pumped 

bT   Hou- 

annon 

Vngine. 


Gallons  of 

Water 

PumpMby 

Worihing- 

ton  Ensine 

No.  1. 


Gallons  of 

Water 

Pamped  by 

Worthing- 

ton  Bnirine 

No.  S. 


Gallons  of 

Water 
Pumped  by 

Worthlufr- 

ton  Bngiae 

No.  8. 


Gallons  Dlstrlboied. 


per  Month. 


ATeragf 
Per  Day. 


f  • 


S  £ 


January. 
Feb'y.... 
March... 
April  ... 


734Mt9:   889,9(0,460 
91ft,9njMX> 

05,566,590 

186,101,160 

80,568,880 

84,881,820 


May.... 

June.  ...|      5]9,8?0 

July I  40,865310 

August..! 92,0-24,740" 

Sept.  ...  I 54,i*>8,fi80 


October. 
Nov 


Dec :  12,182,130 


Total  and 
avera^res 


60.803,625 


165,07r,100, 


I 


96,i>8r.,.3W 


166,794,900 
900,230390 
920,667300 
08,588300 
158,00f,980 
280358,180 
290,105,440 

26S.8833I0 

I 

274,532,120, 

I 

183,388,060 
240,720,620 
280,355,360 


981385300 
901,OU,600 
9M,808,980 
144,487380 
998307,880 
985316300 
887,997,440 
276,924360 


275,428,800 
197,436.520 
245,013,280 
277,520.680, 


68&371379 

6793X1,140 
478367,000 
868,611390; 
597,874,910 

719358318 

i 

0C7,782,H40 
601.289,000 
54«,752,««0 
491.772,840 
646.993.520 


78 
87 


I 


1,473,630,260  2,647,952.420  2,937,227,060  7,128.673,865 


90,489391   05, 

9l3863tt|IOI 
I8,48i3t0  86 
18,786388 
16.799,990 

92,995,274-107 
20.578,640  96 
20,141,820   04 

I 

17,637,180  82 
16,302.428.  78 
20,870,738:  97 


78 149.84 

.61 

.«7i]29.46 

.78110.57 

.82181.84 

.08  iao.8< 

.45  161.07 
18,144.10 
11  141.09 
4l|l23.r>l 
60  114.82 
5S;i46.12 


19.530,611 


91.26  186.80 


The  water  pumped  by  the  Cornish  engines  should  be  deducted  from  that  shown  in 
the  above  table  to  find  the  (luantity  distributed  in  the  Low  Service  District. 


Rkport  ov  Water  Works  Dkpartmrnt. 


2()5 


SIMIKDITLK    SHOWING    TlIK   TOTAL   AXI>    AVKRAiJK    grAXTlTIF>  OF 
WATKRPrMrKI)  KACII  YKARSINCK  TlIK  IIKOIN- 

NINO  OF  TlIK  WORKS. 


- 

— 

~ 

^~          '  """^ " 

' 

(t«lK>mi  l>tatnbuu*(l 
IVr  Day.           ' 

.148.WII 

R»rh 
Inhabiuni 
IVr  !>•▼. 

7  75 

Rarh 
rommmer 
IVr  l>«T. 

110.<«l 

1 

Yean 

P«»r  Vemr. 

of 
InoivaM*. 

IH5T 

IHVt     .... 

14-.M.VI.434 

?t9S.M7 

H  57 

9344 

!             11. 70 

iH:,a    .    . 

I«IH.iH4.M3i) 

.%r8.107 

11. 31 

91.  r 

:9  45 

1*411 

vftl.r.ii.l'JVi 

710.»>q 

14. 11 

105. V 

31  87 

IHCl   ..       . 

.1*i.l7:.<nK 

•  88:,54« 

Irt  .t* 

114. .-U) 

1 

21.81 

1 

IW3         .. 

3!W.rt7:<.«n»i 

1.012,791 

19.47 

19>.A7 

14  74 

i«i 

4<<i.7ft».S7S 

1.  :.'W,K75 

»>.U7 

117.M 

V2  83 

\^t         . 

4:«,tM.22:i 

i,'«).8:i8 

81.68 

)£{.89 

IS.  14 

l^'V   

5'7.«n.ou:. 

1.417.  IM 

'i\.m 

l*f.70 

X  M 

iMm 

r»Mr.J»7i,:?20 

i.tt.'u.jrw 

«.» 

134.  ;6 

13  .v; 

i-'o: 

OOfl.Srt.»,3!7S 

i.u»:.**ii 

«.s% 

i;.%.yH 

18. .Vi 

1*«M 

;i».;»i.y7j 

8.«ift.«^ 

24. TT 

:it..(i8 

10  40 

1*19           .. 

NW.W..4<% 

«.4<«.8» 

i;:.:« 

15i»  -.0 

m.w 

IKTl) 

i.i,:»i.-.»-jH.:it»(» 

»,iKi,.V»H 

so  81 

I13.*:0 

•r.w 

1871       .    . 

i.S'M.r.iijo) 

?j.:  w.9i»; 

.1%.IV«» 

1^4.911 

'2\  43 

\^T2          .. 

1 /»•*«.  :7«>.^»:> 

4.firt7.5;i 

4'«.«»: 

i:n.64 

*?  07 

I«CI 

i.H6:».r«'*^Vi 

.%.ffl»^.-i:»» 

41.  "6 

ir.7i 

JO  85 

ItTi         . 

2.<:n>.r.,\9io 

.^.n•.^^.^'^) 

4.'>  36 

141.10 

V.rs 

IMT!i 

2.i»irt,77x.8in 

tt.nn.ias 

4t.(l> 

\».(a 

8  11 

IKTrt.    .. 

i.:fM.i'*\¥n 

«l.'»71.Vi"l) 

49. « 

lai.^ 

M.v-S 

isrr  ..  . 

«.*«>,  ^W.«74 

:.7*jr,.9-.v 

TA  91 

\4i.*i 

ir.w 

IKiij     . .    . 

*i,Hin».'.4fl.8a 

:.iiir..>«w 

&1 . 1.1 

IT^.OR 

e  %7 

\<9 

•XIMA^LWI 

9.4'.«,r> 

C*.*  19 

:4.%  At 

1!>  43 

1«W 

3.r:j:..6^3.o*»i 

io.i;v.4fi» 

Ki  '.^ 

li.'V.tf 

7  <» 

1*<I.     . 

i.Mr.vou.Mi 

I3.e^>.in.v. 

TR.Irt 

1(».S4 

.'0  10 

:t«i 

4.l»4.\S8Aa(l 

I«,»1.3  >«V4 

08.41 

i:*6  04 

7.»T 

1 

i*a   .    .. 

.M8T.4S.'.to7 

O.JUM44 

75.ro 

iah.80 

1.^.41 

IMRI     . 

ri,W0.3TM.i:i7 

li^rUlT  KM 

8?  (kt 

137 >3 

l.^  47 

IHKS 

A.!kVf.«»UlK) 

17.T4».»»4 

m  4v 

|:S»  18 

937 

1HH6     .... 

i.l5f8.tt;3.1M 

19.Mi>.6II 

91  x 

lan. 80 

8.3* 

20(\ 


Rkpokt  of  Water  Works  Department. 


HIUH  SKRVICE  CORNISH    ENGINE   RECORD  FOR  1880. 

EAST  KNGINK. 


Puiiipiniir. 


Coal  (•onsiiinojl , 


c  r 


Months. 

Jauuary.. 
February. 
March..  . 


■A 

>.  = 

OS  o 


8 
10 

S 


2  Strokes.  ^"!rj"*^  IMinplnj?.     Total 


Gallons  of       s:  ^ 


3". 


I 


5,325 
3.550 


July ,    27      113,   10     108,-1J5      A-^MK)        127.800 


II 
September..    IS  '■  15H  . . .  I     90,(i0()     33.r.(X) 

I)o(!f^uiber..      8  I    Oo   :«     a'jj.'y)     4'.i,«><m3* 


Ol.SiH) 
3n,300 


2,}H0' 

4,48o! 

2,970' 

I 
170.10(» 

128.100 

S5,n00 


Wal^r 
PiimfHJd. 


94«,C*50 

1.709,325' 

1,130.550 

34.«04,425' 

29.0S2,C00 

11.475.750 


I)»tv. 


143.833 
144.3'« 
144.0^3 
im.TO:^ 
149.8*<l 
138.  ♦>45 


Totjil  and 
averaKe.s 


03  :  357    70    24i;,!yX)     125,2i,)0        258.l>iH)        3'.M.0W       70,158.000    144.572  35,5:i9,.5»;2 


WEST  ENGINE. 


January  ... 
February... 

Miirch- 

April 

May 

JiUie 

Aiij.:ii><t 

( )cri)bt>r. .  . . 

N"(>\  fllllHT.  . 


13  52  55  22,32ft    

5  JO  30  5.(»5 ' 

5  12  ...  5,:;50      

.•5  1  .l".  5*^» 

22  70  M  ;5>l,'.>50    

13  '.i:;  1(1  ll'J^")  'J>,(K>)           40,250 

2!l  '2.')!  5  n(t,'0:i  KlJOO         151..*>(>o 

•jii  lie,  :;(i  ti.K'O  3i.5i»o         S7,3<v» 

22  :\i  5  7-;.'-i»t  nf),-ji'o        s5.r,m) 


18.(>f^ 

4,450 

4,5tw) 

4f;5 

1S,!IS() 

00,2.50 

io:,:Ht() 

121,^xt 

12l.'^(>.> 

7.100.325  U7.^yi 

1.021,0r)<)  144.310 

1.7]7,3."0  114   UV) 

i;0,5.~K>  144.3S3 

io,8i>^.y:)<»  141.701 

13.5:iS.i:5  ]5.3.rAS 

jr,.o-V',,.^.m»  i:.4.oio 

iM.oio.s(k»  r>i'.;r,o 

•ji.r,.v2.MV»  1.'.:^  s'.'i 


;'.!'>  ■.•:)i    i'»;.:;n    1 ;(.,]. Ml      .';-; i.:".,mi      ."..m,7.'>!     ]'.'^',-<i :,•■;■""»   i'.s.5>-.-  .>■,-•> i.'.!: 


Horn   K.\(iINKS. 


Kiist 0-5    :;-.:     '.'»     21';.'"i<Mi     12.".. 2  mi         -r.^.'.M  3'l.(';o       71t.l5^.«V~H)     144.572 

W.'si        ....      132    7'.Hi2:;i      lii:,3'i>     IliiJ'M         :!ni.ir-t         551.751      12'^,'-n.3(>  1     H^.5S^ 


T..til  iui.l    ,,,.^  ni7-y>i    017.0  M    -:-.::.. 


112  ;.:••()       \>\'.,:^\ 


2O7,'.'75,0iMi     I4f..."v) 
I 


UkI'OKT    ok    WaTKK    W  «  IJKS    DkI'AKTMF.NT. 


V": 


si'iiKhrLi-:  sHoWiN.,  riii:  i)isri::i5rri<>N*  n;.*  wmki:  i-oukai'II  I'.w 
AM»M«)Nrii  IN  nii;  vi'AU  !>-•;  in  iii«iii  .-i.irvii'K  i»:sriin  r 


Moiiili- 


4i:ill«>ll«     ol  (iMllnl)"    tif 

W.iirr  \\j»l«T 

i  !lli|«  it  li\  i  tiii:|  *.i  li\  \  \  •  I    I.'. 

1  .   «  <  t  iii>h  U  .(  ol  t  i.ii  I'lT  M  'tith.     I'lr  l».i\ 
K:  K>«<  •  Kii>:ii)r. 


J.i:.i..iiy   ... 

I      li't.UM 

M.irri 
Ma\ 

J  i'\ 

Aiik'U^t..      . 
.•••■|.t«'iii!Nr   . 
o»  i-.Imt. 
^■.\.  in»MT 
!»♦•.  riiilM-r. 


I.:."  ..'.'Ml 


:m.s  1 4.'."» 


•J  «,'■•..'(»» 


..:  ■ .!.  • 
I  »:•  J'.'-  • 
I.:  1  :."/»•• 

.■.'.:.■•«» 

„'4  il". '.•<«• 


!!.i::.::.i» 


^,   I    J     *.    .   t.l 

•I.  ■  •'  .»■    • 

l-.'-M 

i-V-  »■'.■««»» 

•.4.<»    M.H   0 

•Ji.  :.,•.*«» 
ii.*;."'.". '■ ' 


4  M.  •-•:.' 

i.li-.'.'.'l 

;;  I  .'.41 
•*;!  :•*» 
.".r-i.  «... 


T'-IjI  Jirii!  u\»Ttiu«-^ 


'.■.*."*'.••'•     i  **."*; 7. ■.«»     "r/.^"- '.» 1' 


t. 


ifU. 


■■■  1'J13 


f 

V 


I 
« 

i 


.    -L- 


f 

i 


1 


.1 

■ 

■  ■ 


1 


1 


